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Detail. 


Particulars. 


Administration. 


Chapter 


Number. 


Question 


Number. 


A/1 Diagram, 4-6-2 passenger engine. Buenos Ayres and Paci- I ] 
fic, 
A/2 Specification. Special steels for firebox wrap-|London. Midland and ] 
per plates, longitudinal stays] Seottish. 
and « Monel » stays. 
A/3 Diagram. 2-6-0 passenger engine, type|Japanese Government. ] 
(GF ait), 
A/4 Diagram. 4-6-2. three-cylinder — express | Japanese Government. 1 
passenger engine, type C. 53. 
B/1 Drawing and Continuous automatic blow-|London, Midland and 2 3) 
diagram, down valve. Seottish. 
Position in boiler from which 
blow-down water is taken. 
B/2 Drawing. Vertical guillotine intermit-| Buenos Ayres and Paci- 2 3 
tent blow-down valve. fic. 
B/3 Drawing. Continuous automatic blow-|Great Western. 2 3 
down valve. 
B/4 Drawing. «Everlasting» horizontal euil-|South African, 2 3 
lotine intermittent  bhlow- 
down valve. 
(CYAN Diagram. Two typical combustion cham-|Japanese Government. 3 1 
bers. 
C/2 Table. Test plant figures of smokebox |Japanese Government, 3 1 
gas analyses and temperatu- 
res, D. 50 type engine, with 
and without combustion 
chamber. ; 
D/1 Drawing. Tandem metallic packing for | Baltimore and Ohio, 4 2 
piston rods (temp. fo0e 
I) 
D/2 Specification. Cylinder lubricant. London, Midland and 4 2 
| Scottish. 
pis Drawing. Three-piece self-adjusting ring} South African. 4 2 
packing. 
d/4 Drawine. Three-piece self-adjusting ring | Japanese Government. t 2 
packing with garter spring 
{ for pistons. 
la/1 Table. Comparative tests with <«Emer-| Baltimore and Ohio. 5 3 
| son» closed type heater, and 
exhaust and live steam in- 
jectors. 
AVAL Diagram. Cireular and ported « Star »| Pennsylvania. if 1 
i = ee 1 G 
nozzles, types K4Sa, K4Sb 
and K4Se. 
Wf Diagram. Smokebox arrangement for} Pennsylvania. 7 ] 


test of circular nozzle, K4Sa. 


(a) 


(d) 


(d) 


(d) 


(d) 


(11) 


(EI) 


(IT) 


(a) 


(a) 
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Appendix 
Number. 


les} 
5 
= 
ie) 


G/9 


G/10 


H/1 


Detail, 


Diagram. 
Diagram. 
Drawing. 


Diagrams. 


Drawing. 


Drawing. 


Specification. 


Drawing. 


Table. 


Diagrar.. 


Diagrams. 


Table. 
Table. 
Table. 
Table. 


Statement. 


Drawing. 


Statement. 


Particulars. 


Smokebox arrangement for test 
of « Star » nozzle, K4Sb, 


Smokebox arrangement for test 
of « Star » nozzle, K4Se. 


« Kylehap » double blast pi- 
pes and chimney. 


Types of blast pipe nozzle and 
single and double blast pipe 
arrangement. 


Piston valve fitted with two 
narrow « L » shaped rings. 


Special design of sectional pis- 
ton rings. 


Class « CG » steel for combine 
piston and rod (L.N.E. Spe- 
Mais INO, WIL). 


Combined piston rod and head 
for igh-speed engines. 


Valve events ; independent 
Walschaerts gear. Three- 
cylinder suburban 4-6-4 tank 


engines. 
P.S.11 Pacific engine utilised 
for Caprotti valve gear 
trials. 


P.S.10 and P.S.8 Pacific enai- 
nes for comparison with 
P.S.11 for fuel consumption. 


Valve events P.S.11 engine Ca- 
protti gear. 


Valve events, new 4-6-2 and 
+-8-0 engines. R.C. gear. 
Valve events, 2-6-0 engines, 

R.C. gear. 
Valve events, 4-8-2 engine, 
R.C. gear. 


Comparison of cross-sectional 
areas of elements with cross- 
sectional areas of steam pipe 
to header. 


Steam collector. 


Steam areas, P.2, 2-8-2 engine, 
« Cock o’ the North. » 


Administration. 


Pennsylvania. 
Pennsylvania. 


London and North 
Eastern. 


Japanese Government. 


Buenos Ayres Great Sou- 
thern. 


Baltimore and Ohio. 


and North 
Eastern. 


London 


and North 
Eastern. 


Londen 


Buenos 
fie. 


Ayres and Paci- 


Central Argentine. 


Central Argentine. 


Central Argentine. 
Delaware and Hudson. 


London, Midland and 


Seottish. 
South African. 


Baltimore and Ohio. 


London and North 


London and North 


Eastern. 


Eastern. 


Que 
Nu 


Chapter 


Number. 


i 1 
i 1 
7 1 
i 1 
8 1 
8 2 
8 2 
8 2 
8 3 
8 3 
8 3 
8 3 
8 3 
8 3 
8 3 
9 

9 

9 


stir 


nbe 


(a, 
(a, 
(b, 


(a, 


(a 


(0, 


(a, 


(¢ 
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eS 
Zo ; 

2 2 : ms Chapter | Questi 
85 Detail. Particulars. Administration. 22 E eee 
oe, Number. | Number. | 
{7 
‘Val Diagram and Streamlined locomotive, Paci-| Pennsylvania. 10 ] | 

photograph. fie type. 
J/2 Photograph. Streamlined locomotive, 4-6-2.| London and North 10 1 
A.4, « Silver link ». Eastern. 
J/3 Photograph. Streamlined locomotive, 4-6-2, | Japanese Government. 10 ] 
C. 55 type. 
J/4 Photograph. 4-6-2 express passenger loco-| Japanese Government. 10 1 
motive, C. 53 type, convert- 
ed to streamlined. 
Specification. Special nickel-manganese steel] Delaware and Hudson. DAK. ay) 
for coupling and connecting 
rods. 
Specification. Manganese-molybdenum steel |London, Midland and 11.A. |1 (a) (1) 
for coupling and connecting| Scottish. 
rods, 
Specification. High-tensile steel for frames.|London, Midland and LIA. | l(a) (00Y) 
: Scottish. 
Specification. Silico-manganese steel for London, Midland and Ae Helier as) (Clava) 
springs. Scottish. 
Specification. Manganese-molybdenum steel | london, Midland and 11.A. | 1 (a) (V) 
for spring hangers. Scottish. 
Specification. Nickel - chrome - molybdenum| london and North ITN, || Way), 
steel (L.N.E. Specif. 43) for Eastern. 
coupling and connecting 
rods. 
Specification. “| « Vibrae » steel for coupling | Southern. ILA. | 1 (a) (1): 


and connecting rods and 
valve gear. 

Specifications. | Nickel chrome and ecarbon-va-| Japanese Government. 11.A. | 1 (a) (1) 
nadium steel for piston and 
connecting rods. 
Specification. Silicon-manganese ~ steel for | Japanese Government. 11.A. |1 (@) (LV) 
springs. 


Drawing. « Hennessey » patent under-| Reading. TSB 5 (b) 
feed lubricator with pad and 
pump. 
Drawing. « Fountain » type Iubricator| London and North WB 5 (a) 
and pipe line. Eastern. 
Drawing and Fabrication of boilers by elec-| Japanese Government. mG: 1 
photographs. tric welding. 
Photograph and | X-ray examination of weld and | Japanese Government. TEC: 1 
particulars. particulars of machine. 
Drawing. « Waterfall » type stoker, Baltimore and Ohio, 11.E. 2 
Drawing Burner for combined control|Buenos Ayres and Paci- Wile. 1 
system of oi] firing. fie. 
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CHAPTER ONE. 


Increased boiler pressure since 1930. 


a) The increased pressure and the amount by which it has been raised. 


Seven Railway Companies report in- the usual types, in accordance with the 
creases in boiler pressure on engines of table given below : 


: = = 
: : me 3 % He 

ee = ” = 2s eS S Sas < Ss = 

a ea) x a a) Shae ise 1S SS a Q 

= B+) DMs d ~~ ~~ Sis = nH © 

i iS Sse Ss 8] SB lise selsse AS Ss = 
Ses ctrl Seo SSIS) SS iss Ses esiss & = = = 
=I 7 & ; S Sse oan = 
eS Lasy Sasa eis |S Sse & L = = 
ra a Sass =a = la Os O/ S'S 3s S = S 
4 2 es Sate Ss tas sis se) Ss = = 
rt Tp mR ES thie oS also) Sa = ~~ x 
ae Ss} = = 3 > Ss 

fot > {th S a > 


( 


< JE), Sop, NON, = —= <| 
a a 
Pressure prior ’ et pete eles 185 
to 1930. 150 | 160 eGo a) ca eee | GAe0 ipeeG (13 kgr./em2) 
| | ] i Normal. Maximum. 
The increased ae ; el = | ; _ Ibs/sqe ame lb./sq. in 
is 9 9) * 9o°- | 99F . . 
pressure. 175 200 |200 ( ) 320 250 | 250 225 199.5 14 
| | (14. kgr./em2) | (15 kgr./em2) 
The amount a 4 14.2 28.4 
2G 20 5 he ai 30 2 oe ee | 
of inerease. : - © a ® (1 kgr./em2) | (2 kgr./em2) | 
oe Wes 
SES § a ES SoS 
ao) eS) Sie SC | ae8 | ob | NS Be ates 
= os S SS = SS a 3S 
ene See ne 
b) Particulars of special provisions made in c) Special metals used for plates and 
design and construction in view of the firebox stays. 


higher working pressure. 
The Delaware and Hudson, and the 
All the boilers follow orthodox design London, Midland and Scottish Compa- 
for fire tube boilers. The London and nies employ nickel steel for the boiler — 
North Eastern Railway (L. N..E.) loco- shell and “wrapper plates; the other | 
motives haye thickened barrel plates, Railways have made no chee in the | 
and the pitch and diameter of the cop- material used for the plates ¥ Firebox | 
per stays have been adjusted. The boi- throat plate stays on the TONE S ane 
lers of the Buenos Ayres Great Southern made of « Monel » metal ra the Der 
were originally designed for the higher ware and Hudson Company employ 
pressure, but had worked at the lower « Ewald » iron for flexible stays and 
pressure. « Burdon » iron for rigid stays. See 


Appendix A/2 for particulars of L. M. S. 
(*) Replace boiler for 4-6-2 type engines. metals. 
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d) The influence of raising the pressure, on: 


1) Cost of maintenance and periodical 
examination of the boiler. 


The boilers have not been in service 
long enough for any comparison of 
maintenance costs to be made. The 
L. N. E. and Japanese Government Rail- 
ways report no increased frequency in 
periodical boiler examination. 


Il) Availability of the engine. 


The Buenos Ayres Great Southern re- 
ports no change in availability. 

The L. M. S. Company reports a 75 % 
availability with one class of engine hav- 
ing the new 250 Ib./sq. in. boiler. The 
L. N. E. R. reports no reduction. 


Ill) Mileage between general repairs, 
boiler renewal and re-tubing. 


The Buenos Ayres Great Southern and 
the Japanese Government Railways re- 
port no difference. 

The L. N. E. R. do not anticipate any 
decrease, but like the other railways, it 
is as yet too early to make a definite 
statement. 


CHAPTER TWO, 


Improvements in water circulation 


since 1930. 


1. Steps taken to improve water 
circulation. 


Arch tubes have been fitted to 23 en- 
gines of the Reading Company and, for 
trial, on two engines of the Buenos Ayres 
and Pacific Company. The Japanese 
Government Railways also report the 
fitting of arch tubes. 

Thermic syphons have been largely 
adopted by the Reading Company, and 
55 engines have been fitted. The Buenos 
Ayres and Pacific and the Delaware and 
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Hudson Companies have each one en- 
gine fitted for trial. 

The remaining Administrations do not 
report the adoption or trial of any spe- 
cial fittings to improve water circula- 
tion. 

a) Results obtained. 

The Reading Company reports increas- 
ed safety and economy with arch tubes 
and thermic syphons, whilst the Japa- 
nese Government Railways have improv- 
ed the circulation, extended the life of 
brick arches and decreased the coal 
consumption of engines by the fitting 
of arch tubes. 


b) Comparative evaporation. 


The Reading Company, with syphons, 
have realised a 13 % increased evapor- 
ation. 

The results obtained by the Japanese 
Government Railways from tests with 
arch tubes shew an increased evapor- 
ation of 6.8 % over similar engines not 
fitted. 


c) Comparative maintenance costs. 


The only Administration to reply to 
this question is the Japanese Govern- 
ment Railways, which claim to have 
reduced the maintenance costs by the 
fitting of arch tubes, mainly on account 
of the extended life of the brick arch. 


d) Defects arising from any improvement 

effected, and steps taken to remedy them. 

No Railway Company reports any de- 
fects arising from the fitting of thermic 
syphons or arch tubes. 


2. Particulars of chemical treatment 
of boiler water. 
(See also brief summary of individual replies 
at the end of this Chapter.) 

Prior to summarising this part of 
Chapter Two, the Reporter desires to re- 
cord that the Japanese Government Rail- 
ways have submitted a very complete 
statement on the process adopted by 
them, but that space does not permit 
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of more than the brief summary made 
being included in this report. 


a) Types of treatment. 


With the exception of the Pennsyl- 
vania Railroad and the Great Indian 
Peninsula Railway, some chemical treat- 
ment of boiler feed water has, in vary- 
ing degree, been applied. 

The majority of Railways have adopt- 
ed lime and/or soda-ash treatment by 
external plants or treatment of tender 
water direct, using soda-ash or other 
reagent. Plant treatment is supplement- 
ed in many cases by sodium aluminate, 
or other coagulant. 

The tendency of the Argentine Rail- 
ways is to adopt the Base-Exchange 
process. The Buenos Ayres and Pacific 
Railway has 25 softeners of this type 
and three soda-ash plants, whilst the 
Central Argentine has one plant of each 
kind. The Buenos Ayres Great Southern 
and the Buenos Ayres Western Railways 
state that they have recently decided 
upon the base-exchange process em- 
ploying « Zeolite », and a number of 
plants are being installed. No further 
information, however, has been supplied 
by these two Administrations. 

The Delaware and Hudson Railroad 
have apparently so many different kinds 
of water to contend with, that in each 
individual instance the water is spe- 
cially treated. 

The Japanese Government Railways 


have, after much _ research, finally 
adopted an internal treatment, using 
potassium bi-chromate and_ soda-ash, 


and applied it to 70 % of their engine 
stock. 


b) Residual hardness and alkalinity. 


The degree of hardness left in the 
treated waters of the Administrations 
using lime and/or soda-ash_ processes 
varies between 1.2° and 3.5°, the residual 
alkalinity range being 1 to 8 grains 
per gallon, with the exception of the 
London, Midland and Scottish Railway, 
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the Great Southern Railway of Ireland 
and the Central Argentine Railway. The 
L. M. S. do not at present soften below 
7° leaving no residual soda alkalinity. 
The Irish Railway and the Argentine 
Railway soften down to 5°, the latter 
leaving the water alkaline to the extent 
of 5 grains per gallon. 


While some Railways make no attempt 
at complete softening, the Buenos Ayres 
and Pacific and Central Argentine Rail- 
ways, with their base-exchange process, 
obtain waters of zero hardness with 
high soda alkalinities, e.g. 30 grains per 
gallon on the Central Argentine Railway. 


c) Effects of softened waters. 
I) Priming. 


With the lime and/or soda-ash treat- 
ments, 50 % of the Administrations em- 
ploying them report priming, but in no 
case has the priming been reported as 
severe. The use of blow-down or more 
frequent water changes has prevented 
priming reaching a degree of severity 
sufficient to cause lubrication difficul- 
ties at the front end, loss of superheat 
or erosion. 

The individual treatments given by 
the Delaware and Hudson Railroad are 
stated to be free from priming, and the 
Japanese Railways report very 
priming with their boiler compound 
treatment. No priming is reported 
where the base-exchange process, coup- 
led with intermittent blow-down, is em- 
ployed. 


If) and III) Corrosion and _ pitting. 


No Railway using lime and/or soda- 
ash treatments reports any increase in 
corrosion; the Nigerian Railway claims 
to have prevented corrosion by the use 
of soda-ash only. 

Pitting of tubes on the L. M. S. R. has 
increased, but it is hoped by softening 
the water eventually to 1° and leaving 
the water 3° to 4° alkaline, that this 
will be overcome. 


slight 
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On the South African Railways the 
pitting of tubes has been reduced by the 
use of water softened by lime-soda. 


The base-exchange process and subse- 
quent conditioning has resulted in the 
corrosion of copper, but steel is unaf- 
fected. 

The special treatments of the Dela- 
ware and Hudson Company have not 
resulted in any corrosion or pitting. 
The pot: bi-chr. treatment of the Ja- 
panese Government Railways has an 
anti-corrosive effect and pitting has been 
practically eliminated. 


IV) Attack on fusible plugs. 


They lL M.S. Re reports™ that their 
lime-soda softened waters dissolve the 
lead filling, but that thin copper, elec- 
trically deposited on the lead, over- 
comes this. The L. N. E. R. have had a 
few cases where lime-soda softened al- 
kaline waters, depositing no protective 
scale, have caused some damage to the 
lead. 

The South African Railways (lime- 
soda process) report isolated cases of 
damage to the lead. 

Railways using other softening pro- 
cesses do not report any trouble in this 
respect. 


Improved evaporation. 


The Baltimore and Ohio Railroad 
estimate a 7 % increased evaporation 
from lime-soda softening. Other reports 
of the lime and/or soda treatments are 
from the L. N. E. R., the Nigerian and 
the South African Railways, which re- 
port free steaming and some fuel eco- 
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nomy from cleaner boilers. The Japa- 
nese Government Railways report an 
increased evaporation with a decrease 
in fuel consumption, but point out that 
an exact relationship is not traceable 
between water treatment and evapor- 
ation. 

The base-exchange process is stated 
by the Buenos Ayres and Pacific Rail- 
way to have realised a 10 % economy 
over the soda process. 


3. Blow-down. 
See also brief summary of individual replies) 


a) Type. 

Continuous automatic blow-down is 
being fitted to all engines of the L.M.S.R., 
it is being tried experimentally on the 
[ae Ne er ho ald ise alsO,tileusesespeli- 
mentally on the G. W. R. The Japanese 
Government Railways are extending 
gradually the use of continuous blow- 
down, and approximately five per cent 
of the engines are now fitted. 

Intermittent hand-controlled blow- 
down is, in varying degree, used by 
the G. W. R. and by the other Railways 
replying to this question, with the ex- 
ception of the Delaware and Hudson, 
Southern, Great Southern of Ireland and 
Nigerian Railways, none of which blow- 
down when running. The Baltimore 
and Ohio report that experiments are 
in hand with an automatic electric de- 


vice which operates when the foam 
reaches a predetermined level. 
b) Rate of blow-down. 

Rates of continuous blow-down are 


as follows : 


eee Vise See eee are 1 to 2.7 gallons per minute. 
Capo eee eee te 1 gallon per minute. 
Japanese Government . 1 litre (1 3/4 pints) per minute. 


ter from immediately above the founda- 
tion ring and three from points 2” above 
the level of the firebox crown, two of 
which are from the firebox end and the 
other from a point mid-way along the 
barrel. 


The rate of intermittent blow-down 
is too varied to draw any conclusions. 


c) Position in boiler, from which blow-down 
water in taken. 


Six Railways take the blow-down wa- 
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d) Description of blown-down valve. 


Since nearly all the blow-down val- 
ves are of different types, drawings of 
typical examples have been included in 
the Appendices to this Chapter, and 
brief descriptions appear in the detailed 
summary for each Railway employing 
them. 

e) Increase in periods between wash-outs, 
due to fitting blow-down. 


Generally speaking, periods between 
wash-outs have been increased, to as 
much as 300 % on some Railways. 


f) Effect on fuel and water consumption. 


It is clear that a heat loss must occur 
if hot water from the boiler is blown 
down to the track whilst running, but in 
most cases this loss is more than com- 
pensated by the economy which accrues 
from an extended period between was- 
hing out and lighting up, and the greater 
efficiency of clean boilers. 


* 
* * 


SUMMARY OF INDIVIDUAL REPLIES 
(CHAPTER 2, QUESTION 2). 


2. For locomotive boilers in general, has the 
use of chemically softened water been 
adopted, and if so: a) Give particulars 
of the water softening treatment em- 
ployed. 


Buenos Ayres Great Southern. — Base 
exchange system employing « Zeolite » has 
recently been decided upon, and a number 
of plants are being installed, but no further 
information is yet available. 

Buenos Ayres and Pacific. — Two systems 
adopted: (I) Three caustic-soda, soda-ash 


plants. (II) Twenty-five base-exchange 
plants. 
Buenos Ayres Western. — Base-exchange 


system employing « Zeolite » has recently 
been decided upon, and a number of plants 
are being installed, but no further informa- 
tion is yet available. 


Central Argentine. — Not generally adop- 
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ted. Two plants only installed: (1) Lime- 
soda plant installed at Cordoba, 1931. (I) 
Base-exchange plant installed at Santa Fe, 
1934. 


Baltimore and Ohio R. R. — Three systems 
adopted: (I) Lime-soda plants. (II) At 
places where small demand for water exists, 
soda-ash proportioning apparatus. (III) So- 
da-ash applied direct to locomotive tender. 


Delaware and Hudson Co. — Chemical 
treatment specially prepared to suit indivi- 
dual waters in certain restricted zones. 
Systematic check of treated water taken to 
determine variation. 


Reading Co. — Soda-ash and sodium alu- 
minate pumped into the roadside tanks au- 
tomatically. Electric control. 


Great Western. — Lime soda-ash process. 


London Midland and Scottish. — Appro- 
ximately 40 % of the locomotive feed water. 

Hydrated lime and soda-ash. Aluminium 
sulphate (sodium aluminate in the case of 
magnesium waters) used to assist coagul- 
ation. Final clarification generally by sand 
filters; in some cases by wood wool filters. 


London and North Eastern. — Not yet 
universal, but general on sections of main 
line. Tendency is to extend. Treatment in 
external plants, lime; lime and soda; and 
in the latest plants, lime, soda and sodium 
aluminate. 

Southern (Gt. Bn.). — Chemical water- 
softening at important sheds. Lime, soda 
and sodium aluminate. 

Great Southern of Ireland. — Lime, soda. 

Hardness 5° Clark. 

Nigerian. — Soda-ash placed in tender. 

South African. — At selected locations to 
suit traffic and other conditions. 

Lime-soda process. 

Sudan, — Paterson’s lime and soda plant. 


Japanese Government. — No softening 
plants. Internal treatment applied to 70 % 
of engines. 

Potassium bi-chromate and sodja-ash in- 
troduced after blowing down when re-fil- 
ling. 
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b) What final degree of hardness is left in 
the treated water, and to what limit is 
the water left alkaline ? 


Buenos Ayres and Pacific. — (I) Alkali- 
nity adjusted to pH. value 9.8 to 10.0 (soda- 
ash process). (II) Hardness less than 0.035° 
Clark (Base-exchange process). 

Central Argentine. — (1) Hardness appro- 
ximately 5°. Total alkalinity approximately 
5 grains per gallon. (Il) Hardness 0.1°. Al- 
kalinity 30 grains per gallon. 

Baltimore and Ohio R. R. — (1) Average 
hardness 1.5 to 2 grains per U. S. gallon. 
Sodium alkalinity 1 to 5 grains per U. S. 
gallon. (II) Only permanent hardness re- 
moved (temporary hardness therefore va- 


ries). Alkalinity 1 to 5 grains per U.S. 
gallon. 

Delaware and Hudson. — Hardness 1.4° to 
5.6° per U. S. gallon: 

Reading Co. — Total alkalinity 1 grain 


per U.S. gallon above total (residual) hard- 
ness. 


Great Western. — Hardness approximately 
3° Clark. Alkalinity expressed as calcium 
carbonate, 4 grains per gallon. 

London Midland and Scottish. — Hard- 
ness 7° to 8°. Residual soda alkalinity; nil. 


London and North Eastern. — Hardness 
1.2°. Total alkalinity varies from 2.5 (Lon- 
don Area) to 8 (Doncaster Area) grains per 
gallon. 


Southern. — Hardness 2° to 3°. Total al- 
kalinity 4 to 5 grains per gallon. 

Great Southern of Ireland. — Hardness 
be Clark: 

Nigerian. — Alkalinity to a pH. value of 8. 

South African. — Hardness 3.5°. Alkali- 


nity, 4.5 grains per gallon. 

Sudan. — Hardness 3°. Alkalinity appro- 
ximately 6 grains per gallon. 

Japanese Government. — Aim at: hard- 
ness, less than 1°. Alkalinity, less than 
10 grains per gallon. 


c) Has the use of chemically softened water 
produced any of the following undesir- 
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able effects, and if so, what steps have 
been taken to meet the situation ? 

(1) Priming, resulting in lubrication difficul- 
ties in the steam chest and cylinders, 
and excessive wear of pistons and 
valves, reduction of superheat and ero- 
sion of superheater elements. (II) Cor- 
rosion of plates and stays. (III) Pitting 
of tubes. (IV) Attack on fusible plugs. 


Buenos Ayres and Pacific. — (1) No. 
(II) Steel not affected. Copper stays cor- 
roded (base-exchange process). (III) Steel 
tubes not affected. 

Central Argentine. — Priming experienced 
with lime-soda treatment, though not suffi- 
ciently serious to cause difficulties. Base- 
exchange treatment has not caused any prim- 
ing with clean boiler. (II) Base-exchange 
treatment has caused corrosion of copper 
and copper-bearing alloys. With the lime- 
soda treatment hard silica scale is formed. 
(III) Pitting of steel tubes to any extent 
is not noticeable with either 
(IV) No adverse reports received. 

Baltimore and Ohio R. R. — (1) Priming 
experienced, but overcome by blow-down. 
(II), (III) and (IV) No. 

Delaware and Hudson. — (1 to IV) No. 

Reading Co. — (I to IV) No. 

Great Western. — (1) Prirnaing experienced 
on boilers containing scale, but results ob- 
tained from experiments with blow-down 
very promising. (II) No increased corresion. 
(III) No increased pitting. (IV) No increased 
attack on fusible plugs. 

London Midland and Scottish. — (1) Prim- 
ing when hardness below 7°, increasing 
as hardness decreases. Priming destroys 
superheat and causes damage to element 
joints. Lubrication difficulties experienced. 
Defects overcome by not softening below 
7°, and by employing continuous blow- 
down. (II) No unusual corrosion. (III) In- 
crease in pitting of steel tubes observed. To 
be overcome eventually by using softened 
water (1° hardness) containing 3 to 4 grains 
per gallon of caustic soda and_soda-ash. 
(IV) Lead in fusible plugs dissolved by 
softened water. Thin copper film electri- 
cally deposited on lead has overcome this. 


treatment. 
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London and North Eastern..— (1) Prim- 
ing increased in Doncaster Area and de- 
creased in London Area. Period between 
water change at Doncaster reduced to meet 
situation but as less scale is now being 
produced, increased w. o. has not been ne- 
cessary. No lubrication difficulties, loss of 
superheat or erosion encountered. (II) No 
increased corrosion. (III) No increased pitt- 
ing. (IV) Alkaline waters, which do not 
deposit a protective scale, are apt to cause 
damage to lead filling. 

Southern. — (1) Slight priming experien- 
ced, but has had no detrimental effect on 
cylinder and steam chest wear, loss of su- 
perheat or erosion. (II) No undue corrosion. 
(II1) No undue pitting. (IV) No abnormal 
attack on fusible plugs. 

Great Southern of Ireland. — 1 to IV. No. 

Nigerian. — (1) No. (II) and (III) Soda- 
ash treatment claimed to have prevented 
corrosion of plates, stays and tubes. 

South African. — (1) Priming very slightly 
aggravated, but without serious conse- 
quences. (II) No. (III) Pitting not entirely 
eliminated, but tubes now last four times 
as long. (IV) Isolated cases only. 

Sudan. — No undesirable effects from 
Paterson lime-soda plant, but attacks on 


fusible plugs and priming have occurred. 


with five other plants installed prior to 1930. 


Japanese Government. — (1) Priming 
very slight, no detrimental effect on cy- 
linder and steam chest lubrication, or on 
wear of pistons and valves. Loss of su- 
perheat and erosion negligible. (II) Po- 
tassitum bi-chromate and soda-ash_treat- 
ment has an anti-corrosive effect on plates 
and stays. Recent research has shewn 
soda-ash alone may produce cracking of 
plates, hence the use of potassium bi- 
chromate to overcome this. (IV) Pitting 
practically eliminated. Durability of boiler 
tubes doubled. (IV) So slight, may be dis- 
regarded. 


d) What improved evaporation, if any, has 
been realised ? 


Buenos Ayres & Pacific. — The base- 
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exchange process and conditioning has re- 
sulted in at least 10 % fuel economy over 
water treated by soda process only. In 
certain cases w. o. periods of two to three 
days have been extended to a water change 
once monthly. 

Central Argentine. — Figures not avail- 
able, but improved evaporation is realised. 

Baltimore and Ohio. — Figures not avail- 
able, but estimated improvement 7 % in- 
creased evaporation. 

London & North Eastern. — Cleaner boi- 
lers and freer steaming of engines reported 
generally. 

Southern (Gt. Bn). — None recorded. 


Nigerian. — Increased evaporation owing 
to greater freedom from scale. 
South African. — With cleaner boilers, 


only occasional blowing down necessary. 
Some fuel saving realised. 

Japanese Government. — Improved eva- 
poration realised, fuel consumption decreas- 
ed. Exact relationship not traceable be- 
tween water treatment and evaporation. 


3. Has the practice of blowing down a cer- 
tain proportion of water from the boiler 
when running in order to decrease the 
concentration owing to the use of sof- 
tened water been adopted ? 

Central Argentine. — Blow-down carried 
out at terminal points and sheds intermitt- 
ently, also during trip where necessary. 

Delaware & Hudson. — Blowing down 
performed twice weekly at running shed 
only. 

London Midland & Scottish. — Blow-down 
being adopted on all engines. 

London & North Eastern. — Experimental. 


Southern (Gt. Bn). — Blow-down per- 
formed at running sheds only. 
Great Southern (Ireland). — No blowing 


down of boiler water. 


Nigerian. — Blow-down performed at 
running sheds only. 


South African. — Not generally adopted. 
Only in bad water districts, occasionally. 
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Japanese Government. — Adopted gra- 
dually since 1932, about 5 % of engine stock 
now fitted. 


If blowing down adopted, please state: 


a) Whether continuous (automatic or hand- 
controlled) or intermittent. 


Buenos Ayres & Pacific. — Intermittent, 
hand-controlled. 

Central Argentine. — Intermittent, hand- 
controlled. 

Baltimore and Ohio. — In general hand- 


controlled, but one engine fitted with an 
automatic electric device which operates 
when foam reaches a predetermined height 
above crown plate. 


Reading Co. — Intermittent, hand-con- 
trolled. 
Great Western (Gt. Bn). — Continuous 


blow-down, both automatic and hand-con- 
trolled. 

London Midland & Scottish. — Continuous, 
automatic. 

London & North Eastern. — Continuous 
(automatic) when regulator open. Means 
provided for rapid blow-down at will. 

Southern (Gt. Bn). — Blow-off cocks only. 


South African. — Intermittent, hand-con- 
trolled. 

Japanese Government. — Continuous, au- 
tomatic. 


b) Rate of blow-down if continuous, or when 
used if intermittent. 


Buenos Ayres & Pacific. — Dependent on 
condition of water and service. 

Central Argentine. — Dependent on con- 
dition of water. Cock is opened every 50 
to 70 kilometres, 4 to 5 times. It is open 
from 5 to 10 seconds with time interval of 
15 seconds. 

Baltimore and Ohio. — Dependent on con- 
centration of soluble salts (maximum capa- 
city of blow down valve 110 U. S. gallons 
per minute at 200 lb./sq. in.). 

Reading Co. — Three blows of 20 secs. 
each intermittently. 
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Great Western (Gt. Bn). — One gallon 
per minute. 

London Midland & Scottish. —From 1 to 
2.7 gallons per minute according to class of 
engine. 

London & North Eastern. — Rate not yet 
settled. 

Southern (Gt. Bn). — Used once daily, 
when engine low in steam, and has stood. 
Valve is opened for a few seconds only, with 
a short interval between. 

Japanese Government. — Rate can be 
varied to suit density of water. Discretion 
exercised to avoid unnecessary loss of heat 
by excessive exhaust of water. Average fi- 
gure, 1 litre per minute. 


c) Give position in boiler, from which blow- 
down water is taken. 

Buenos Ayres & Pacific. — From two 
points in front of firebox immediately above 
foundation ring. 

Central Argentine. — From front of fire- 
box above foundation ring on centre line 
of boiler. 


Baltimore and Ohio. — From lowest point 
in back water leg. 
Reading Co. — From bottom of throat 


plate. 

Great Western (Gt. Bn). — From a point 
about 2/’ below normal water level above 
firebox crown. 

London Midland & Scottish. — From a 
point 2” above firebox crown close to back 
plate. (See diagram, appendix B/1.) 

London & North Eastern. — From a point 
mid-way along the barrel, approximately 2” 
above firebox crown plate level. 

Southern (Gt. Bn). — From bottom of fi- 
rebox. 

South African. — From foundation ring 
and also from a scum cock, with intake just 
below water level on back of boiler. 


d) Give brief description of the blow-down 
valve and attach a working drawing. 
Buenos Ayres & Pacific. — Bronze ver- 
tical guillotine valve operated by stainless 
steel spindle. The valve is steam balanced 
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and is fitted with a strainer. (See Appendix 
B/2.) 

Baltimore and Ohio. Butterfly type 
blow-off cock with perforated pipe in water 
space and muffler at end of discharge. Dis- 
charge to track. 

Reading Co. — « Wilson » type N. C. A. 
lever-operated cone valve with strainer in 
water space. 

Great Western (Gt. Bn). 
continuous type : Piston-controlled 
valve operated by steam from steam chest. 
Discharge taken through cooling coil in tank 
to track. On shutting regulator, valve closes 
automatically (see Appendix B/3). 


Automatic 
cone 


Hand-controlled continuous type: Oper- 
ates independent of whether engine is run- 
ning or stationary. Concentrate taken direct 
from boiler by screw valve and passed 
through strainer and cooling coil in tank 
to track. Means provided for cleaning sieve. 

London Midland & Scottish. — Operated 
by steam from steam chest. Blow-down water 
taken through cooling coil in tank and then 
to ballast (tender engines), and to ash-pan 
of tank engines. See Appendix B/1. 

London & North Eastern. Valve of 
L. M. S. pattern, but embodying in the stop 
cock a means for rapid blow-down at will. 
Discharge to ballast. 


Southern (Gt. Bn). — Plain screw-down 
seating valve made in « Stabrite » steel. 

South African. — « Everlasting » hori- 
zontal Guillotine type standard (see Appen- 
dix B/4). 


e) If, as a result of fitting blow-down, periods 
between washing-outs have been in- 
creased, and by what percentage. 


Buenos Ayres & Pacific. — Periods be- 
tween wash-outs considerably increased, but 
due more to treated water than to blow- 
down. 


Central Argentine. — Blow-down valves 
have always been a standard fitting. Com- 
parisons not possible. 


Baltimore and Ohio. — Periods between 
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wash-outs increased 300 % by use of sof- 
tened water and blow-down. Present stan- 
dard period between wash-outs 30 days. 

Reading Co. — 100 % increase in time 
between wash-outs in bad water districts. 

Great Western (Gt. Bn). — Still expe- 
rimental. Weekly boiler washing extended 
to two-weekly and monthly periods at a 
few depots. 

London Midland & Scottish. — 100 % in- 
crease in mileage between wash-outs (ex- 
press passenger from 2500 to 5000 miles). 

London & North Eastern. — Experimental 
as yet. 


Southern (Gt. Bn). — Increased a matter 
of a few days at present. 
South African. — Washing out is per- 


formed to a fixed programme, regardless of 
state of water. 

Japanese Government. — Periods between 
water change extended approximately 300 % 
on mileage basis. 


f) Effect on the fuel and water consumption. 


Buenos Ayres & Pacific. — Heat loss ba- 
lanced by greater efficiency of clean boilers. 

Central Argentine. — See reply to (e). 

Baltimore and Ohio. Blow-down has: 
caused increase in coal and water consump- 
tion, but saving in fuel due to chemically 
treated water and blow-down far exceed 
pecuniary value of additional coal and water 
used 5 

Great Western (Gt. Bn). — No apparent 
effect at present. 

London Midland & Scottish. — Water con- 


sumption increased 7 %. — Coal consump- 
tion increased 2 1/2 %. 

South African. — Increased. 

Japanese Government. — Effect on fuel 


consumption: Loss of heat averages about 
0.36 % which is more than balanced by re- 
duced coal consumption realised by increas- 
ed periods between water changes, and con- 
sequent lighting up of boilers. 

Effect on water consumption : The amount 
of water blown down when running is more 
than. balanced by the amount saved in less 
number of water changes per period. 


* 


¥ 
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CHAPTER THREE. 


Improvements in combustion 
since 1930. 


1. Steps taken to improve combustion. 


a) Facilitating air entry into the grate. 


Whilst the general tendency has been 
to increase the area of air entry to the 


grate, the Baltimore and Ohio have 
reduced theirs. 
Ash pans with three dampers are 


being fitted by the L. M. S., giving dam- 
per area of 30 % grate area, whilst the 
G. I. P. with a damper area of 11.8 % 
are able to burn 100 Ib. coal per sq. ft. 
of grate area per hour with their spe- 


cial « Finger Rocking » grate. The 
Japanese Government Railways have 
12 % to 15 % damper area inclusive 


of the area of the air holes placed in 
the upper part of the ash pan, at each 
side. 

The Buenos Ayres Great Southern and 
the Buenos Ayres Western Railways 
have substituted side dampers for end 
dampers. 


b) Providing supplementary air above 

the fire. 

Three Railways only report having 
made special provision for supplemen- 
tary air above the fire. The Baltimore 
and Ohio has fitted small air tubes in 
the sides of the firebox on a number of 
engines. The Nigerian Railway employs 
two methods, I) 2’ diameter holes dril- 
led in the inner plate of the firehole 
door, and II) 3” and 4” diameter tubes 
inserted in the throat plate under the 
arch. In the second case the air space 
has been reduced from 42 % to 17 % 
of the grate area. On the Japanese Go- 
vernment Railways compressed air is 
introduced automatically after firing up 
through a nozzle situated in the top 
half of the firehole. Preheated air also 
enters the firebox through the lower 
half of the firehole door and through 
the side plates of the firebox. 
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c) Relationship of air space through the 
grate to grate area. 


The general tendency is to increase 


the air space through the grate; the 
most outstanding example being the 


« Gaul Fin » grate of the Delaware and 
Hudson Railroad, which has a 60 % air 
space, as compared with 35 % to 50 % 
in grates of the orthodox types. The 
L. N. E. R. have adopted 56 % on the 
latest engines built, as compared with 
30 % in previous designs. The L. M. S. 
Company has found 40 % satisfactory, 
but is experimenting with an air space 
of 50 %. 

Other grates which have been adopted 
are the « Shaker » grate on the Buenos 
Ayres and Pacific, and the « Finger 
Rocking » and « Round Table » types 
on the Great Indian Peninsula Railway. 

The South African Railways have 
adopted larger grates with 7/8” and 1” 
perforations, which, they claim, enable 
lighter fires to be carried. 


d) Combustion chambers. 


Seven Railways have experience with 
combustion chambers, one of which, the 
South African Railways, has discarded 
their use in recent designs. Orthodox 
lines are followed generally for the 
combustion chambers of fire tube boi- 
lers. The ratio of firebox volume to 
grate area in the case of combustion 
chamber fitted passenger engines is as 
six or seven to one. The length of the 
combustion chamber on the L. M. S. 
« Princess Royal » boiler is 3’ 6 1/4” 
and that on the L. N. E. R. A.4 class 
Pacific engines, 4’ 2 1/2’. Appendix C/1 
(Japanese Government Railways) illus- 
trates the typical combustion chambers. 


e) Smokebox conditions. 


Smokebox conditions have been’ im- 
proved by the fitting of combustion 
chambers on the Japanese Government 
Railways. Percentage figures of im- 
proved gas analyses and temperature fi- 
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gures are given in detail in Appendix 
C/2 to this Chapter. 

No other Administration has reported 
under this heading. 


2. Smoke consuming apparatus. 


Only the Baltimore and Ohio Rail- 
road reports the adoption of a special 
device. Steam jets are introduced 
through the small air tubes in the fire- 
box sides (mentioned in Question 1 (b) 
of this Chapter) of certain engines in 
areas where smoke abatement laws are 
in force. No fuel economy is claimed 
with this device. 

The L. M. S. does not consider such 
apparatus necessary provided that in the 
design of the boiler, proper values are 
given to the following : firebox volume, 
alignment of brick arch and smoke de- 
flector, percentage ratio through the flue 
tubes to grate area, length of tube to 
bore, and smoke box, blast pipe and 
chimney arrangement. ~ 


3.and 4, New apparatus for cleaning smo- 
ke tubes, and if any deterioration of 
tube plates from the use of tube clea- 
ners of the steam jet type. 


« Clyde » and « Parry » steam jet 
blowers are in use on the Buenos Ayres 
and Pacific and Great Indian Peninsula 
Railway (G. I. P.) Railways, the former 
Administration also employing a « Par- 
ry » blower modified to use sand. 
Grooved crown plates and general abra- 
sion of tubes and tube plates have been 
observed by the Buenos Ayres and Pa- 
cific Company as a result of using tube 
cleaners of the steam jet type. . The 
G. I. P., however, reports no such de- 
terioration. 

« Diamond » steam jet blowers are 
also used by the G. I. P. and no deterio- 
ration is reported. The Sudan Railways, 
on the other hand, report deterioration 
with the « Diamond » soot blower, al- 
though as a tube cleaner it is efficient. 

Other new types of steam jet blowers 
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are the « Ramoneur », used on the Ni- 
gerian Railway without detrimental re- 
sults, and one, not named, which is on 
trial on 23 engines of the Baltimore and 
Ohio. This type is mounted on the 
firebox side, 2’ 6” from the tube plate. 
No deterioration has taken place in the 
firebox. 


The L. M. S. reports the use of sand — 


guns operated by a steam jet on a num- 
ber of engines. The cleaning of tubes 
is eliminated and no deterioration has 
been observed. Steam operated sand 
guns are also in use on the oil-fired 
locomotives of the Buenos Ayres Great 
Southern Railway. The apparatus is by 
no means new, having been in general 
service for approximately ten years, but 
no deterioration has taken place in the 
firebox from its use. 


The Central Argentine, South African 
and Southern Railways have no new 
types of steam jet cleaners, but the for- 
mer two Administrations report no de- 
terioration, whilst’ the Southern Rail- 
way’s experience is that erosion of tubes 
and tube plates takes place with the old 
types. i 


CHAPTER FOUR. 


Higher superheat temperature 
of the steam since 1930. 


1. Production of superheated steam. 


a) Steps taken to improve superheating. 


Various steps have been taken by the 
different Administrations to improve 
superheating. One experiment common 
to three Railways is the adoption, for 
trial, of trifurcated « Sinuflo » elements. 
The Central Argentine and L. M. S. Rail- 
ways report a definite increase in the 
temperature of superheated steam real- 
ised, but the Nigerian Railway states 
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that the trial is as yet insufficiently ad- 
vanced to report. 

The Delaware and Hudson, and the 
L. N. E. Railways are conducting similar 
experiments in an extension of the 
length of the elements. The former Ad- 
ministration, in their 500-Ib./sq. in. boi- 
ler with water tube firebox, employ ele- 
ments projecting into the firebox, the 
first two rows 6”, the remainder 18”. 
They have realised an increase in super- 
heated steam temperature of 80° F. The 
L. N. E. R. have brought the elements 
to within 9” of the firebox tube plate 
on one of the A.4 type streamlined Pa- 
cific engines with fire tube boiler, an 
increase of 10’, but test data are not yet 
available. 
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b) Effect of improvements in steam circuit 
on superheat temperature. 


The Central Argentine, Baltimore and 
Ohio and L. N. E. Compagnies all report 
higher temperatures of superheated 
steam obtained with engines on which 
the steam circuit has been improved. 
The detailed improvements made by 
each of these Railways are set out in 
Chapter Nine. 


c) Maximum temperature of superheated 
steam considered desirable and pressure 
used in conjunction with it. 


The following table gives the opinions 
expressed by the various Administra- 
tions which have replied to this ques- 
tion : 
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2. Packing for valve spindles 
and piston rods. 


(See also brief summary of individual rephes 
hereafter). 


I) and II). Material used and design 
of packing. 


The majority of Administrations are 
using C. I. packings of orthodox designs, 
and of such types as the « Britimp », 
« Britallic » and « United Kingdom ». 
The South African and Japanese Govern- 
ment Railways are using an alloy of 
lead and copper in the form of a three- 
piece self-adjusting packing held to- 
gether on the rod with garter springs. 
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Ill) and IV) Lubrication and life 
of packing. 


The cast iron packings in the main 
rely on cylinder lubrication and on the 
swab lubrication of the rod, with the 
exception that on the L. M. S. oil from 
the mechanical lubricator is taken to 
the inside of the stuffing box. The life 
in terms of mileage varies from 33 000 
to 95 000. 


The copper-lead alloy packing on the 
Japanese Government Railways is lubri- 
cated directly with cylinder oil from 
an oil box by means of wool trimmings. 
The life is given at approximately six 
years. The South African lead-copper 
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alloy relies on piston rod lubrication 
only, and the life for valve spindle and 
piston packings is approximately 18 000 
and 20000 miles respectively. 


SUMMARY OF INDIVIDUAL REPLIES 
(CHAPTER 4, QUESTION 2). 


2. What new types of packing are used at the 
present time in conjunction with super- 
heated steam ? 


Buenos Ayres and Pacific. — For new 
engines, « Britimp » C. I. split packing. 
Other packings in use with superheated 
steam are of orthodox design, made of 
bronze. 
== < We UG 
— < Un Ke; 

South African. — Two types: 
packing, 
packing. 


Central Argentine. 
Southern. 
Three-piece 
and a modified form of « U. K. » 


Great Indian Peninsula. 
and « Britallic ». 


— « Britimp » 


Japanese Government. Three-section 
self-adjusting ring packing in duplicate. 
Each ring is held in position on the rod by 
means of a garter spring. Used for 
spindles and piston rods. 


valve 


Please give the following information for 
each type used : 


(1) Material used for the packing. 
Buenos Ayres and Pacific. — Bronze pack- 
ing: 70 % copper, 25 % lead, 5 % tin. 
Central Argentine. — Cast iron. 
Baltimore and Ohio. — See Appendix D/1. 
London Midland and Scottish. — a) White 
metal for valves; b) Cast iron for p‘stons. 
Southern. — Cast iron. 
Nigerian. — White metal. 
South African. — Lead-copper alloy, 66 %, 


lead, 35 % copper, 1 % sulphur, used for 
both types. 


Sudan. — Metallic packing, air-cooled. 
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Great Indian Peninsula. — Cast iron. 
- Japanese Government. — Copper-lead 
alloy. 


(II) Design of the packing (attach drawing). 


Central Argentine. — Three-segment ring 
packing with garter spring. 


Baltimore and Ohio. — See Appendix D/1. _ 


London Midland and Scottish. — Ortho- 
dox design. 
Southern. — Three-segment ring packing, 


with double garter spring. 

South African. — « U. K. » type, three- 
segment ring packing with garter spring. 
Three-piece type, see Appendix D/3 for 
drawing. 

Great Indian Peninsula. — « Britimp » 
and « Britallic » split rings with garter 
springs. 

Japanese Government. 
Appendix D/4. 


See diagram, 


(IIL) Lubrication of the packing (details of | 


lubricant and method). 


Central Argentine and Baltimore and Ohio. — 


— Rely on cylinder lubrication. 

London Midland and Scottish. 
nical lubrication to inside of stuffing box 
See Appendix D/2 for lubricant used. 

Southern. — Piston rod lubrication. En- 
gine oil used. 

Nigerian. 
feed lubricator. 

South African and Great Indian Penin- 
sula. — Piston rod lubrication. 

Japanese Government. 


— Wool trimming 
from oil box. 


Cylinder oil used. 


(IV) Total life of packing (i. e. between com- 
plete renewal) in miles. 


London Midland & Scottish. — White metal 
15 000 to 20000 miles. Cast iron 33000 miles. 


Southern. — Greatest recorded mileage 


— Superheater oil from sight 


— Mecha- | 


287 000 miles. Average about 95000 miles. 


Nigerian. — 11000 to 20000 miles, accord-. 
ing to class of engine. | 


see 
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South African. — Piston packing, appro- 
ximately 20000. Valve spindle packing, 
approximately 18 000. 

Great Indian Peninsula. — Average 70 000 
miles. 


Japanese Government. — Approximately 


six years. 


* 
* * 


CHAPTER FIVE. 


Feed water pre-heating since 1930. 


1 and 2. New designs of feed water heater 
and the number of engines fitted. 


Trials of A. C. F. I. feed heaters are 
being made by five Administrations, 
with a total of 25 engines fitted, 16 of 
which are on the Great Indian Penin- 
sula Railway, 4 in the Sudan, 3 on the 
L. M. S. R., and one each on the Buenos 
Ayres and Pacific, and the L. N. E. R. 

Gresham feed heaters are on trial on 
one Buenos Ayres and Pacific engine, 
and following a trial in 1933 on the Nige- 
rian Railway, 12 more engines of the 
latter Company have now been fitted. 

The Japanese Government Railways 
have 790 engines fitted with a closed 
- type multi-tube heater. 

The Great Indian Peninsula Railway 
reports the fitting for trial of two « Da- 
beg » and two « Heinl » feed heaters. 


| 3. Tests carried out and results obtained. 


The dynamometer car trials on the 
G. I. P. Railway have resulted in sav- 
ings of 8.5 % in coal, and 8 % in water 
being realised with A. C. F. I. over live 
} steam injectors. Tests on the L. M.S. R. 
| with the same type of heater shew that 
0.046 lb./ton-mile coal, and ().387 1lb./ton- 
mile water, were consumed on a test 
with a 900-ton freight train inclusive of 
| the engine. The coal figure represents 
ha saving in- favour of A.C. F. 1. of 4 % 
| over exhaust injectors, and 9 % over live 
| steam injectors. 
| The Japanese Government Railways 
with their multi-tube feed heater on line 
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tests give the coal consumption as 0.096 
lb./ton-mile, and the water as 0.76 lb./ 
ton-mile, exhibiting a saving in favour of 
the feed heater of 7.7 % coal, and 5 % 
water, when compared with live steam 
injectors. 

Although the Baltimore and Ohio have 
not adopted any new designs of feed-wa- 
ter heater, line tests with an « Emerson » 
closed type heater and duplex feed pump 
have established the following figures : 
().069 lb./ton-mile coal, and 0.500 lb./ton- 
mile water, shewing savings in coal of 
6.75 % over exhaust injectors, and 
20.7 % over live steam injectors. The 
water consumption shews that the feed 
heater was heavier than the exhaust 
injector by 6.66 %, which figure, how- 
ever, does not include water reclaimed 
from the exhaust by exhaust steam in- 


jector. When compared with the live 
steam injector, the feed water heater 
shews a saving of 18.4 % (see also 


Appendix E/1). 

The Nigerian Railway reports a slight 
decrease in coal consumption in favour 
of feed heaters when compared with en- 
gines not so fitted. 


4, Maintenance costs compared with 
exhaust and live steam injectors. 


The report of the G. I. P. Railway 
states that maintenance costs per mile 
with A. C. F. I. over a mileage of 101 000 
are greater than they are with live steam 
injectors over a mileage of 720 000. From 
these figures it is shewn that an engine 
fitted with A. C. F. I. and one live steam 
injector is 29.7 % heavier in mainte- 
nance than an engine fitted with two 
live steam injectors. 

The L. N. E. R. have found that the 
cost of maintenance is greater than with 
exhaust or live steam injectors. 


5. Advantages and disadvantages of feed 
heaters and exhaust and live steam 
injectors. Influence on scale formation 
in boiler. 


The Baltimore and Ohio, and Reading 
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Companies give the live steam injector 
the advantages of reliability and accessi- 
bility, the former Administration claim- 
ing that with treated waters the disad- 
vantage of scale formation, usually 
associated with the live steam injector, 
does not exist. 

The L. N. E. R. find that the saving 
in fuel consumption of A. C. F. I. is 
neutralised by the increased cost of 
maintenance. 

The Nigerian Railway reports reduced 
scale formation with engines fitted with 
feed heaters. . . 

The opinion expressed by the G. I. P. 
Railway is that A. C. F. I. feed heaters, 
correctly handled, are superior to injec- 
tors, that they are reasonably reliable, 
and that they cause less scale formation 
in the boiler. It has, in consequence, 
been possible to extend the mileage run 
between hot water wash-outs. 

The Japanese Government Railways in 
comparing feed heaters with live steam 
injectors, state they are equally reliable 
and that there is no difference in the 
scale formation in the boiler between 
engines fitted with one injector and a 
feed water heater, and engines fitted 
with two injectors. These comments 
are based on the fact that feed water 
heaters, either open or closed, are fitted 
to nearly 40 % of their superheated en- 
eines. 


CHAPTER SIX. 


Air pre-heating since 1930. 


No new methods of air pre-heating 
are reported to have been adopted or 
tested by any Administration replying 
to the Questionnaire. 


CHAPTER SEVEN. 


Improved blast pipe design 
since 1939. 


1. New types of blast pipes. 
a) Single. 


« Jumper » type blast pipes are being 
fitted to new engines on the L. M. S. R. 
and to the streamlined Pacific engines” 
of the L. N. E. R. The Nigerian Railway 
has also adopted this type of blast pipe. 

The « Cruciform » nozzle has been 
fitted to a number of coal-burning en- 
gines on the Buenos Ayres and Pacific 
Railway, whilst on the Pennsylvania 
Railroad the ported « Star » nozzle has 
made its appearance on Pacific engines 
(see Appendices F/1 to F/4). It would 
appear that both these railways aim at 
obtaining a greater entrainment surface. 

The Baltimore and Ohio Railroad has 
carried out a number of experiments 
with exhaust nozzles, but none has been 
found to give such satisfactory results as 
the standard in use prior to 1930. Two 
locomotives, used for transferring sleep- 
ing cars at terminal stations, have been 
fitted with variable exhaust nozzles to — 
reduce noise. The arrangement is found 
satisfactory. 

The Delaware and Hudson also re- 
ports that experiments are in hand with 
variable nozzles, which they consider 
essential to engines operating between 
cut-offs of 5 % to 60 %. | 

The Reading Company has fitted two 
engines for trial with the « Cyclone » 
front end arrangement. 

The Japanese Government Railways 
have no new type, but report that re- 
search has resulted in an exact formula 
being worked to for orifice diameter 
on superheated engines with single blast 
pipes (see Appendix F/6). 


b) Double. 


« Kylchap » double blast pipes and 
chimneys have been fitted to three 2-8-2) 
passenger engines on the L. N. E. (see: 
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Appendix F/5). The Southern Railway 
also has a four-cylinder 4-6-0 express 
locomotive fitted with this type. « Kyl- 
chap » blast pipes have been adopted 
for the Garratt engines of the Nigerian 
Railway. 

Double blast pipes are used on the 
Japanese Government Railways, but are 
of their own design (see figure (/), Ap- 
pendix F/6). 

Two engines of the Buenos Ayres Wes- 
tern Railway have recently been fitted 
with a double blast pipe arrangement; 
on one engine the blast pipes are set 
one in front of the other, and on the 
other engine, across the smokebox. No 
further information is available. 


No other types have been reported 
apart from the special double blast ar- 
rangement in the smokebox of the L.M.S. 
turbine locomotive, which is referred to 
in Chapter 14, Question 1 (e). 


2. Effect of new types of blast pipes 
on the emission of sparks. 


The only Administrations to report a 
decrease in the emission of sparks are 
the Pennsylvania, with the ported 
« Star » nozzle (K4Sc. shewn in Appen- 
dix F/4), the Reading Company, with 
the « Cyclone » front end, and the 
Nigerian Railway, with both « Jumper » 
top on single blast pipes, and « Kyl- 
chap » double blast pipes. 


3. Comparison of fuel consumptions with 
exactly similar engines not fitted with 
new types of blast pipes. 


The Reading Company has realised a 
saving of 15 % in coal consumption by 
the use of the « Cyclone » front end. 

13.8 % coal saving is claimed by the 
Nigerian Railway for the « Jumper » 
top over engines with single blast pipes 
not so fitted. 

Test plant results from the Pennsyl- 
vania Railroad shew an average of 9 % 
coal saving with the ported « Star » 
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nozzle (K4Sc.) over a range of cut-offs, 
from 25 % to 60 %. 

Evaporation is improved to an extent 
of 3 % on the Japanese Government 
Railways by the adoption of double 
blast pipes in place of the standard 
single type. 

The Buenos Ayres and Pacific Rail- 
way states that a slight reduction in fuel 
consumption has been realised with the 
« Cruciform » type of blast pipe nozzle. 

The L. N. E. R. reports an economy 
in coal from the use of the « Jumper » 


tops, but adds that maintenance has 
been increased. 
* 
x 


CHAPTER BIGHT. 


Improvements in valves, pistons and 
valve gears since 1930. 


1. Valves. 


a) Particulars of new or improved form of 
steam distribution and exhaust valves, 
pumber of engines fitted and results ob- 
tained. 


Poppet valves and R. C. gear. 


Six Administrations have reported on 
their experience under this heading. 

The Delaware and Hudson Railroad’s 
two new engines, the 500 Ib./sq. in. 
triple expansion freight engine and the 
325 lb./sq. in. express passenger loco- 
motive are equipped, but no figures of 
fuel and water consumption, or main- 
tenance, are yet available. There is no 
improvement in the accessibility, but 
coasting is stated to be much improved. 

The L. M.S. R. has five engines fitted, 
but dynamometer car tests have shewn 
that there is practically no fuel or water 
saving with poppet valves over the mo- 
dern Walschaerts gear and piston vyal- 
ves. No maintenance costs are available 
and there is no marked improvement in 
accessibility, as the cam gear of Lentz 
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valyes requires skilled attention. With 
Lentz valves fully open in mid-gear 
when coasting, freer running results. 

The L. N. E. R. have equipped one 
P.2, 2-8-2 three-cylinder passenger en- 
gine, and a total of 42 D.49, 4-4-() three- 
cylinder engines with R.C. gear oper ated 
poppet valves, (the D.49 engines were 
commenced at the latter end of 1929). 
Tests of these engines were carried out 
in 1935, and the results obtained are 
given under Question 3 of this Chapter. 
No decreased maintenance has resulted, 
nor is there any marked improvement 
in accessibility. When coasting in mid 
gear with open valves, freer running re- 
sults. 

The South African Railways have 71 
engines fitted, and the higher cylinder 
efficiency realised has favourably react- 
ed on the fuel and water consumption, 
but no data is available regarding main- 
tenance costs. Whilst the valves them- 
selves are more readily accessible, the 


actuating gear is very inaccessible. 
Freer running, however, results when 


coasting in mid-gear with open valves. 

Twenty engines on the G. I. P. Rail- 
way have been fitted, and tests shew 
that 10 % fuel economy is realised over 
engines fitted with short travel valves. 
It should be noted that in comparing 
this saving with that of 8 % to 10 % 
realised with long travel valves over 
short travel valves, the boiler of the 
engines fitted with the long travel val- 
ves is 2 % more efficient than that fitted 


to the poppet valve engines. Mainte- 
nance costs are not available, but im- 


proved accessibility, together with freer 
running, is stated to be realised. 

The Baltimore and Ohio Railroad 
equipped one engine with poppet val- 
ves and R.C. gear but the results ob- 
tained were not considered sufficient to 
justify adoption. 


Poppet valves with oscillating 
cam gears. 


The G. I. P. Railway only reports on 
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this type, five of their engines being 
fitted. No fuel and water economies 
have been realised over engines with 
short travel piston valves, but mainte- 
nance has been reduced by £ 14 per 
engine per annum. Improved accessibi- 
lity and freer running are experienced. 


Caprotti valves. 


Caprotti valve gear has been fitted to — 


20 engines of the G. IL P. 10 @ fuel 
and water economy is claimed over en- 
gines fitted with short travel piston 
valves, but as 8 to 10 % is also claimed 
for long over short travel piston valves, 
it should be noted for comparative pur- 
poses, as in the case of poppet valves 
with R. C. gear on the Gi 7 Po that 
the boiler of the long travel valve engine 
is 2 % more efficient than that on which 
the Caprotti gear is fitted. A reduced 
maintenance cost of £ 14 per engine per 
annum in favour of Caprotti is realised, 
in addition to improved accessibility 
and freer running. 

Trials have been carried out with a 
Central Argentine Railway 4-6-2 passen- 
ger locomotive, type P. S. 11, fitted with 
Caprotti gear. The coal consumption 
is given as 0.126 lb./ton-mile, as against 
OS 8osform Pes> L0kand sO 7 6) fom asamo 
engines fitted with Walschaerts gear and 
piston valves. See Appendix G/5 for 
diagram of P. S. 11 engine, and G/6 for 


IPS So CuaGl 1B. 8, Il) einarmnes. 
T. A. B. piston valves. 
The L. M. S. has fitted inside admis- 


sion type T. A. B. valves to three pas- 
senger engines of the three-cylinder type 
for trial, and reports that ability to 
coast with the valves fully open has 
resulted in a freer running engine. 

On the L. N. E. R. ten engines at the 
present time “are fitted with "D. AG Bs 
valves. Of these, three engines have 
valves of the outside admission type. 
Inside admission valves on express pas- 
senger engines have been found unsatis- 
factory owing to the distortion of the 
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distance pieces, which takes place when 
the valve heads come into contact dur- 
ing coasting. Inside admission T. A. B. 
valves have, however, been found sa- 
tisfactory on 0-6-2 type suburban tank 
engines. With outside admission valves, 
the advantage of T. A. B. is marked, as 
when coasting the heads rest at either 
end of the steam chest and provide 
efficient by-pass through the steam 
chest. Trials carried out with a D. 10 type 
engine over a period against ordinary 
piston valves, shew a saving of 4.55 Ib. 
coal/mile in favour of T. A. B. Mainte- 
nance costs have been reduced, but there 
is no improved accessibility. Freer run- 
ning is definitely experienced. Four 
further engines of the D. 10 type are 
being equipped with outside admission 
T. A. B. valves. 


Nicolai piston valves. 


This type of valve was fitted to one 
engine on the L. N. E. R., but the trial 
was not extended. 


Piston valves with narrow rings. 


The broad ring piston valves on the 
L. M. S. and Sudan Railways are being 
replaced by heads with six narrow rings 
on the « Schmidt » type valves of the 
former Company, and four narrow rings 
on the « Robinson » type valves of the 
latter. The practice has been standar- 
dised on the L. M. S., whilst 73 engines 
of the Sudan Railways have been al- 
tered. Fuel economies, reduced mainte- 
nance and freer running in the case of 
the Sudan Railways have resulted. 


Piston valves with two narrow « L » 
shaped rings. 


The Buenos Ayres Great Southern 
have adopted as standard a design of 
piston valve having two narrow « L » 
shaped rings, divided valve head and 
bull ring. Up to the present 230 engines 
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have been fitted. The valve is illus- 
trated in Appendix G/0 to this Chapter. 
A reduction in fuel consumption has 
been realised and less wear has taken 
place in the motion details. 


Hollow piston valves. 


The Buenos Ayres and Pacific Com- 
pany has standardised hollow piston 
valves with two narrow rings for 8”, 
10” and 12” diameter valves, the liners 
having diagonal bridges on the steam 


ports. Fuel and water consumption fi- 
gures and maintenance costs are not 
available but the valves are said to 


keep tighter, are more accessible, and 
the engines freer than in the case of 
ordinary piston valves. 


Independent admission and exhaust 
piston valves. 


Special cylinders incorporating inde- 
pendent admission and exhaust piston 
valves operated by a modified Wal- 
schaerts gear have been fitted to one en- 
gine for trial on the Baltimore and Ohio 
Railroad. 

No data is yet available under the 
headings of this question, as the trial 
has been temporarily discontinued for 
certain details of the design to be fur- 
ther developed. 


Double exhaust ported piston valves. 


The Southern Railway are converting 
a number of their older short travel 
valve engines to double exhaust ported 
piston valves. Six engines have been 
converted up to the present. 

Tests have shewn a saving of 3.5 Ib. 
coal/mile over short travel piston val- 
ves, but this economy is not so great as 
is realised with engines having long 
travel valves. Maintenance costs are not 
available and no improved accessibility 
has resulted. The expansion range is 
ereater and a freer running engine re- 
sults. Blast pipe orifices have been 
opened out. 
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b) Relation of piston valve diameter to cylinder diameter. 


The following table sets out the practices adopted by the various Adminis- 


trations : 


DeceMBER 1936 


ADMINISTRATIONS. 


Buenos Ayres Great Southern. 
Buenos Ayres and Pacific . 
Buenos Ayres Western 


Central Argentine . 


Baltimore and Ohio 


Delaware and Hudson. 


Reading. 
London Midland and Scottish. 


London and North Hastern. 


Great Indian Peninsula . 


Japanese Government. 


5 | 
Diameter of piston valve 
expressed as % of cylin- 
der diameter. 


57.1 to 48.7 


58.9 to_d0 


51 and under 


| 42 to 52 


50 (minimum) 


48.7 


55.9 
45.4 
SS AMG DA2 


50 (approx.) 


Cylinder diameters. 


nee eae 


Ni fae N GO 
avo 25 
Wie MPA wo), AD), WPA 
Mae 
20/7 
2 
ape Al PAe 
25 es Omer mye 
PASE 
WY. iG 20" 
20) 1/2 to 230 
2B) M2 O21 


27 1/277 and over 


18 1/2” 
21/7 
18/7 

20 1/2" 

won 
22/7 


Dy TL pee seuial B87 


WCGZe Awoy 2A A276 (enajareror,) 
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2 information under questions a) and b) is summarised in table form, and given below : 


Buenos 
Tram TONS Ayres A: Central 
ADMINISTRATIONS. Pa Buenos Ayres and Pacific. Ayres ies 
Great Western Argentine. 
Southern. fe lai 
2 4 
[Type and material of piston | C.S. with} OC.S. with brass bull rings. | C.S.. with)/C.S. with 
head. brass liner brass li-| steel bull 
cast on. ner cast} rings. 
on. 
Jaterial used for the rings. C1. C.I. (cylinder mixture). CI, 
Number of rings per head . 2 2 
Vidth of ring W277 4/4" 1/4" 1/4" Wiens 
| 
Jepth of ring. 5/8! Aifel 9/16" 5/8" 5/8/” 
orm of cut . Diagonally at 450°. 
Vidth of gap when in ecylin- 
der. 1/64” 
orm of pegging Nil. 
ife of ring, miles 
| Passenger 20 000 
Freight . , 
tail rods provided . Being Being removed. Being 
removed. removed. 


Cyls. over|Cyls. over 
19" to 21" to 
Pale 25" 


Up to 
19" cyls. 


2. Pistons 


(continued). 


ADMINISTRATIONS. 


] 


Baltimore and Ohio. 


6 


| Delaware and Hudson. 


7 


is r | 
Type and material of piston C.S. arranged for sectional Gun iron. Box type. 
head. packing. | 
7 { 
i ines ; ons Gun iron. i 
Material used for the rings. (Galle (Coll. Bronze. x | 
bronze. { 
4 
Number of rings per head . Two for pressures below 350 |Simple expansion) Triple expansij 
oes . , : HAS neine engine 
Ib./sq. in. Three for pres- eng 2 
sures above 350 1b./sq. in. 3 ° 
: | 
ye ° . 5 /Qrr 
Wiath of ring 5/8 | 
{ 
5/8” ; . 
i Special design | 


Depihvol ring) ke - 


[Nore ON Ole o 6 5 o € 5 0 


Width of gap when in cylin- 


der. 


Form of pegging 


Special design of sectional pis- 


ton rings. 


At 900 to ri 


sectional pistl 


ng. sang 
rings. 


WANG 


Nil. 


Dowel pin or} 
spring. 


Life of ring, miles 


Insufficient service to 


| 

i] 

Passenger 25 000 No test. |No test. : | 

Freight . 5 000 17 900 80 000 determine. 

Tf tail rods provided . Discontinued. No tail rods. 

{ 

; Spaee aNee me net ae 7 A London, P| 

ADMINISTRATIONS. Reading. Great Western. and Scottem 

1 8 9 10 

Type and material of piston OFS: CE C.I. box type. |. 
head. 

Material used for the rings. Bronze. Cals C.I. (eylinder m 


ture). 


Number of rings per head . 


2randes 


Width of ring 


IDS Oe TAG kg 


Form of eut . 


Width of gap when in eylin- 
der. 


Form of pegging 


1/4” | 1/47 | 1/47 


5/16/” 


3/8” | 1a 


| 9/167 


9/16” 


Angular wal 


Life of ring, miles 
Passenger 
Freight . 


Tf tail rods provided . 


Special design of Radial cut. 
sectional piston 
rings. 1/8’ to 3/16” 3/16” | 
Nil. Nil. | 
42 000 23.000 to 30.000 23 000 


Remarks. 


No tail rods. 


No tails rods. 


No tail rods 
t 


11” 114 1/2”) Over iy 
to to 18” 

tale 18/7 cyls. 

cyls eyls ‘. 


2. Pistons (continued). 


rn eee 


ADMINISTRATIONS. 
1 


Type and material of piston 
head, 


London and North Hastern. 
iB 12 
Forged steel combined| C.l. (ordinary). 


piston rod and head. 
(High speed engines.) 


Southern. 
13 


C.I. box type. 


Material used for the rings. C.I. (eylinder mixture). C.I. (eylinder mix- 

ture). 

Number of rings per head . 2 Z : 3 

Width of ring 5/16” 11/16” 0.248 

Depth of ring. 5/8” 5/8” 0.625 

Form of cut . : Diagonally at 450. Diagonally at 4509. Square cut ends. 

Width of gap when in eylin- 9/32” open. 3/64” clear| 5/16” open. 1/16/ clear 1/16?" 
der, of key each side. of key each side. 

Form of pegging 3/16” steel key welded.|3/16/ wide brass key. Nil. 

| 1200 apart. 1200 apart. 

Life of ring, miles 30 000 Shops to shops. 
Passenger Some cases 
Freight . after 25 000. 

Tf tail rods provided . No tail rods. Discontinued. 


Remarks. 


South Great 
ADMINISTRATIONS. Nigerian. African. Sudan. Indian Japanese Government, 
Peninsula. 
1 14 15 16 17 18 
ype and material of piston Two rivett- C.I.  with|C.S. and forged steel. 
head. ed steel discs bronze or 
' clamped on CI. bull 
double CcO- rings. 
nes. 
faterial used for the rings. C.I. Cale Cul C.I. C.I. 
(cylinder | (eylinder 
mixture). | : mixture). os 
umber of rings per head . 2 3 2 | 2 3 
Vidth of ring 3/4” 3/8” 5/16” 5/16” 25/32! 
jepth of ring. 1/2” 3/4” 5/8!" 5/8” 19/32” 
—  . At 900 Diagonally | Diagonally| Diagonally Seenn Cut: 
orm of cut . ce ee at Ake at tho * | eee ep ¢ 
Jidth of gap when in cylin- 1/16” WAG Ee 1/16” | 1/16” 3/64 
| der. ra = = 
orm of pegging Nil. Nil. Nil. Nil. Nil. 
ife of ring, miles an hpi 
Passenger 10 000 Shops 26 2 000 § 
Freight . 6 000 to shops. |} ~— ae 15 500 
tail rods provided . No tail No tail No tail No tail |Tail rods are fitted. 
rods. rods, rods. rods. 
amarks, When tail rods are 
not provided, C.I. 
| heads are used. 
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Apart from the practice in America 
of using cast steel heads arranged for 
sectional piston rings, C.I. heads with 
two or three narrow rings seem to have 
been generally adopted. 

See Appendix G/1 for design of sec- 
tional piston rings on the Baltimore and 
Ohio Railroad. 

See Appendices G/2 and G/3 for spe- 
cification of steel and design of the com- 
bined piston rod and head, L. N. E. R. 


3. Valve gears. 


a) New and special valve gears. 


In addition to the valve gears neces- 
sarily dealt with under the heading of 
« Valves » (Question 1 of this Chapter), 
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the Buenos Ayres and Pacific Railway 
reports the fitting of independent Wal- 
schaerts gear to twelve three-cylinder 
suburban tank engines built in 1930. 
The centre valve is driven by the Ste- 
phenson-Molyneux modification of the 
Waischaerts gear. 

Recent tests on the L. N. E. R. have 
shewn 4-4-0 and 2-8-2 three-cylinder 
engines fitted with piston valves oper- 
ated by Walschaerts/Gresley gear to be 
lighter in fuel consumption than simi- 
lar engines fitted with poppet valves 
operated by R. C. gear. 


b) Valve event tables. 


Tables of valve events with the dif- 
ferent gears mentioned in this Chapter 
are given as Appendices : 


Rotary cam poppet valve gear. 


Delaware and Hudson Company . 
London Midland and Scottish Railway . 


South African Railways 


Appendix G/8. 
Appendix G/9. 
Appendix G/10. 


Caprotti gear. 


Central Argentine Railway 


Appendix G/7. 


Walschaerts gear, and Stephenson-Molyneux modification. 


Buenos Ayres and Pacific Railway . 


Appendix G/4. 


CHAPTER NINE. 


Particulars of drop in steam pressure between boiler and cylinder 


at various cut-offs and speeds. 


The following table gives particulars 
of the drop in steam pressure between 
boiler and steam chest at various cut- 
offs and speeds obtained with L. N. E. R. 


engine No. 2.001 « Cock o’ the North » 
(2-8-2) on the testing plant at Vitry in 
1934/35. 


DeEcEMBER 1936 BULLETIN OF THE INT. RatLway CoNnGRESS ASSOCIATION 1319/29 
x if ; ; j ; | % 
pew ee  eie | cresure,, | drop. Bete ic= 
% m.p-h. 1b./sq.in. 1b./sq.in. 1b./sq.in. 
12 37.28 EA) 206 6.5 Average of 4 tests 
12 49.7 211.75 204 Toe Average of 4 tests. 
12 is | a8 204 8.0 | Average of 3. tests 
12 74.54 212 204 8.0 
18 37.28 213 203.9 9.1 Average of 2 tests. 
18 49.7 213 201.5 11.5 
25 37.28 209.25 199 10.25 Average of 2 tests. 
25 49.7 213 199 14.0 
35 37.28 205 | 193 “T2.0 if yee or 2) tests: Ht 


a) Improved regulator or steam collector. 
openings. 


The Reading Company have _ intro- 
duced a double seated poppet valve 
type regulator. The L. N. E. R. use a 
double seated balanced regulator in con- 
junction with a steam collector fed by 
slots in the upper portion of the barrel 
plate, providing an opening 100 % 
greater than the cross sectional area of 
the steam pipe. A drawing of this ar- 
rangement is given in Appendix H/2. 

Reduced steam resistance is claimed 
by the South African Railways from the 
use of an « M. L. S. » multiple valve 
regulator header. 


b) Increased cross section of the steam pipe. 


hem le=N a Eee sihase increased the 
/ cross sectional area of the smokebox 
steam pipes from 15.9 to 19.63 sq. in. 
(4 1/2” to 5” diam.) on Pacific type 
engines. 


The Great Indian Peninsula Railway 
reports an increase from 17.7 to 28.2 
sq. in. (4 3/4” to 6” diam.) in the smo- 
kebox steam pipe cross section on 20 
4-6-0 and 20 2-8-0 engines, which has 


resulted in a reduced fluctuation of 
steam chest pressure. 


c) Increased area of steam passages in 
header and total cross-sectional area of 
elements. 


The Central Argentine Railway, in 
1932, reduced the thickness of the 
elements of their superheaters from 9 
to 10 S. W. G. The effect of this reduc- 
tion was to give an increased steam 
area through the elements. Higher su- 
perheat was realised and there was a 
decreased drop through the superheater. 

The Baltimore and Ohio provides li- 
beral passages in the header and_ has 
standardised 1 1/2” o.d. elements, as no 
material increase in superheat was ob- 
tained when 1 3/4” o.d. elements were 
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tested. A statement setting out the rela- 
tionship of steam areas is given in Ap- 
pendix H/1 for a selection of engines 
of this Railway. 

The L. M. S. report that on their older 
types of engine the cross-section of ele- 
ments varied between 80 % and 150 % 
of the cross-section of the main steam 
pipe. On later engines the ratio is not 
less than 100 %. 

On the L. N. E. R. the cross-sectional 
area of the 43 elements 1 1/4” (i.d.) is 
52.96 sq. in. with 38.48 sq. in. cross- 
sectional area (7” diam.) of main steam 
pipe, or 137 %. Appendix H/3 is a state- 
ment giving steam areas, clearance vo- 
lume, etc., on the P. 2, R. C. gear, 2-8-2 
engine, « Cock o’ the North ». 

The Great Indian Peninsula Railway 
reports no increase in cross-section of 
the steam pipe or header. The cross 
sectional area of the elements expressed 
as a percentage of cross-sectional area 
of the main steam pipe is 85 % to 95 %. 


* 
¥* * 


CHAPTER TEN. 


Streamlining. 


a) Types of locomotives, streamlined when 
built or subsequently converted to stream- 
lining. 

built : 


Only the London and North Eastern 
Railway and the Japanese Government 
Railways have designed and construct- 
ed (in 1935) streamlined locomotives as 
such. The L. N. E. Company’s engine 
is the A. 4 Pacific type engine designed 
for high-speed running on the « Silver 
Jubilee » and other express passenger 
trains. The Japanese Government Rail- 
ways’ streamlined locomotive is also of 
the sBaciine type (Csgo0))- 

Photographs of both these engines 
appear as Appendices J/2 and J/3 to 
this Chapter, whilst outline diagrams 
are reproduced as Appendices L/23 and 


Locomotives streamlined when 
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L/30 (Chapter 12, Part Two of this re- 
port). 

Locomotives subsequently converted 

to streamlining : 

The Pennsylvania Railroad stream- 
lined, in 1936, a Pacific locomotive 
designed in 1930. The only other engine 
converted to full streamlining is a C. 53 


type Pacific of the Japanese Govern- — 


ment Railways. 

Photographs of each of these engines 
appear as Appendices J/1 and J/4 to 
this Chapter. A diagram of the Penn- 
sylvania Pacific locomotive is also in- 
cluded in Appendix J/1. 

Two American Railways, the Balti- 
more and Ohio and the Reading Com- 
pany, have applied streamlining to parts 
of locomotives, the former Administra- 
tion having prepared designs for stream- 
lined locomotives which, however, they 
did not adopt. 


b) The design of streamlined parts. 


I) and Il) The front end, footplate 
section and outside motion casing. 


The Pennsylvania Railroad employs a 
hemispherical cowling for the front 
end, a level footplate, skirting for the 
motion and a smoke deflector plate in 
line with the chimney, whilst the 
L. N. E. R. have adopted a_ horizontal 
wedge-form for the front end and an 
« aero-foil » section for the footplate and 
outer motion casing. 

The Japanese 
on both their engines use the sloped 
front and « aero-foil » form over buffer 
beam. 


Ill) and IV) The cab front 


and the tender. 
In every case the front of the tender 
follows the line of the cab, but fairing 
between cab and tender is provided only 


in the L. N. E. R. and Pennsylvania} 


designs. 


The Pennsylvania and Japanese Go- | 
vernment Railways favour a high foot- | 
plate level, practically on a line with )| 


Government Railways | 


DECEMBER 1936 


the base of the side windows of the cab. 
The L. N. E., on the other hand, are 
able to incorporate a _ steep vertical 
wedge form for the cab front, owing to 
the relatively lower footplate level. 


The cab windows are, in every case, 
sloped to reduce air resistance. 

A notable feature of the Japanese Go- 
vernment Railways’ converted engine is 
that the tender is completely stream- 
lined. 
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c) Comparative trials of converted stream- 
lined engines with similar engines not 
streamlined. 


The L. N. E. R. reports that tests car- 
ried out at the National Physical Labora- 
tory on scale models, 3/4” to 1 foot, of 
streamlined and ordinary type Pacific 
engines indicate that on streamlined 
engines, the saving in horse-power to 
overcome head-on air resistance is as 
follows : 


Speed, m.pb.. . . | 80 | 


90 | 100 


| | j 
Saving, h.p.. . | 97 | 138 | 190 


520 | 63) 


The Pennsylvania Railroad reports 
that tunnel tests indicate a saving of 
296 u.p. at 100 m.p.h. No actual tests 
on the road, however, have been carried 
out. 

The greater saving shewn by the Penn- 
sylvania Railroad (i.e. at 100 m.p.h.) is 
due to the greater height and width of 
their engine as compared with that of 
themlaeNes Eau: 

The Japanese Government Railways 
have carried out road tests and state that 
since the maximum speed of trains is 
limited to 95 km. (59 miles) per hour 
the maximum economy in coal consump- 
tion was not attained. 


2. Tests with actual locomotives stream- 
lined, or with models in wind tunnels. 


No preliminary tests were carried out 
with locomotives streamlined, but the 
shape of the envelope of the Pennsyl- 
vania Railroad locomotive was fixed af- 
ter a series of tests with 1/2” to 1 ft. 
scale clay models. 

Wind tunnel tests with models (scale 
3/4” to 1 foot) were made by the 
L. N. E. R. to ensure that with the ex- 
ternal form adopted the smoke was 
thrown clear of the cab windows, and 
to ascertain the saving in horsepower 


required to overcome head-on air re- 
sistance. 


3. Effect of streamlining on accessibility. 


The Pennsylvania, L. N. E. and Japa- 
nese Government Railways report de- 
creased accessibility, but the Pennsyl- 
vania and Japanese Government Rail- 
ways streamline well below the foot- 
plate, whereas the L. N. E. R. only en- 
case the motion to within 7” of the wheel 
centres. The provision of adequate 
access doors tends to reduce the inac- 
cessibility. 


4, Effect of streamlining 
on the temperature of moving parts. 


The Pennsylvania Railroad reports 
that up to the present no temperature 
difficulties have been encountered. The 
Japanese Government Railways on the 
other hand, record a tendency for the 
oil temperature in oil cups, and at points 
under the streamline envelope, to rise. 

The L. N. E. R. has found it advisable 
to provide efficient lagging for the back 
of the middle cylinder to avoid heat 
transference to inside crosshead and 
slide bar, and the viscosity of the lu- 
bricating oil has been raised. 


CHAPTER 


Misce 


A. — Special steels (other than 


a) Particulars of new special steels adopted. 


1. — Use o 


The following table gives the types of new special steels adopted by 


Parts for which special steels 


are used, 


Delaware 


and Hudson. 


DMS. 


| 


LN H.R. 


i 


eT EEEEEEEEEEEE EEE 


Spring hangers. . . 


(See Appendix K/5). 


Coupling rods . Special nickel - manga-| Manganese - molybdenum|Nickel - chrome - moly| 
(Ji), = nese. (See Appendix} (See Appendix K/2).) denum (See Append | 
Connecting rods K/1). K/6). 
{ 
(II) Valve gears . | 
| 
(111) Frames. High tensile (See Ap-| 
pendix K/3). | 
(UNG) Syoesis 5 6 6 8 so | Silico-manganese (See j 
| Appendix K/4). 
| 
= | 
(V) Maneganese-molybdenum | 


b) Weight economy. 


Weight economy realised with 


special steels. 


Coupling rods . 


Delaware 


and Hudson. 


LMS. 


14 
Rectangular seetion, 


7 
%o 


L.N.H.R. 


Recent inelusion of | 
lybdenum in nick 
chrome steel has nj 


Connecting rods No information. 20 % further reduced weigl} 
Nickel-chrome rods aj 
30 % lighter thal 
straight carbon. 
(Il) Valve gears . 
(111) Frame . ll &% 
/ 
1 
(1V) Springs : Not @iven 
i 2 ; 
(V) Spring hangers . plane 


pecial steels. 


n the boiler) and light alloys. 


he various Administrations : 


Southern. 


} Vibrac » (See Appen- 
imax 1/7)! 


Great Southern 


of Treland. 


South African 


Railways. 


« Supertough » 
milar). 


(or si- 


Japanese Government 


Railways. 


Nickel-chrome and  carbon-va- 
nadium for piston and con- 
necting rods (see Appendix 
K/8). 


« Vibrac » (See Appen- 
dix K/7). 


« Dueol » 


Silico-manganese, (See Appen- 
dix K/9). 


Puddled iron. 


Southern. 


25 % to 30 %. 


Southern 
of Ireland. 


Great 


Suth African Railways. 


No information, but in- 
troduced for weight 
reduction reasons. 


if 


a 


Japanese Government 


Railways. 


10 %& 
(Piston rods, 10 %). 


More than 10 %. 
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c) Financial aspects. 

Generally speaking, special steels have 
not been adopted for direct financial 
advantage. High tensile steels are, of 
course, much greater in first cost than 
carbon steels, but their advantage lies 
in the reduced weights of reciprocating 
parts made possible by the use of less 
massive sections for equal strength, 
with resultant beneficial effect on ham- 
mer blow. Also, improved mechanical 
properties in the case of spring plates 
and frames, with their effect on wear 
and tear and resistance to fatigue, give 
them an indirect financial advantage. 

No Administration reports the discon- 
tinuance of the use of the special steels 
they have adopted, except the Japanese 
Government Railways. In this case, an 
extension of their use for rods is not 
anticipated, but for springs their adop- 
tion is gradually increasing. 


2. Use of light alloys. 

a), b), c), d) and e) Parts made of light 
alloys, results obtained, life, action of 
steam or hot water, weight economies and 
financial aspect. 

Four Administrations only report on 
the experimental use of light alloys. 

The Delaware and Hudson employed 
aluminium for the brake cylinder of the 
coupled wheels, main reservoir and cab 
of their new 4-6-2 express passenger 
locomotive, solely to meet weight re- 
quirements at rail. A weight economy 
of 59 % was realised with these details, 
but insufficient length of service of the 
engine precludes any answer on life and 
financial aspects being given. The parts 
concerned are not subject to the action 
of steam or hot water. 

The L. M. S. R. fitted one shunting en- 
gine with aluminium coupling and con- 
necting rods, cross heads, slide blocks 
and piston rods and heads. The life of 
the last three items was short owing to 
the excessive wear. A number of engines 
were fitted up with heating pipe coup- 
lings of light alloy, upon which no 
apparent action by steam or hot water 
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has taken place. On the shunting engine 
the weight reduction has resulted in be- 
neficial effect upon hammer blow, but 
the financial aspect of light alloys in 
general has not yet been examined. 

In 1931 Hiduminium was tried by the 
L. N. E. R. for piston valve heads and 
motion levers of a 2-6-0 three-cylinder 
engine and for the connecting rods of a 
2-8-0 three-cylinder engine, both of 
which were fitted up with Gresley gear. 
The connecting rods are still in use and 
are satisfactory, but the piston valve 
heads were not found entirely satisfac- 
tory. Weight reductions over carbon 
steel of 67 % for inside, and 50 % for 
outside connecting rods were realised, 
but the cost of Hiduminium is approxi- 
mately two and a half times that of 
carbon steel. 

The report of the South African Rail- 
ways refers to the experimental use of 
duralumin for cross head shoes, foot 
plates and cab walls, but no further in- 
formation is given. 


B. — Bearings and bearing metals. 


1, 2, 3 and 4. — Ball and roller 
bearings—Application, maintenance 
and financial aspect. 

Roller bearings of the more usual 
journal type were fitted to the tender 
wheels of some Baltimore and Ohio 
Railroad engines in 1927. They are giv- 
ing satisfactory service and no heating 
cases have occurred in 300000 miles. 
No special difficulties in application or 
maintenance have been encountered, but 
no information is given as to a possible 
extension of their use. Roller bearing 
wheels (on fixed axles) were tried under 
the tender of an engine of the same Rail- 
way in 1930, but these proved unsatis- 
factory, resulting in failures and_ in- 
creased maintenance. They were re- 
moved in 1936. 

The Delaware and Hudson Company 
have equipped two freight and five pas- 
senger engines with roller bearings to 
the coupled axles, one six-wheel ten- 
der with roller bearings to the axles, 
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one freight and two passenger engines 
with roller bearings to the connecting 
rod large ends and side rods, and one 
passenger engine with roller bearing 
eccentric sheaves. In each case the 
service obtained, though limited, has 
been satisfactory, but two cases of delay 
in 250000 miles have occurred with the 
connecting and side rod bearings giving 
trouble. It is too early to say the effect 
on maintenance, but, as an indication 
of future policy, the Company state that 
main axles of repaired passenger engines 
are being equipped and no difficulties 
have yet been experienced in the appli- 
cation of roller bearings. 

The Pennsylvania Railroad have fit- 
ted roller bearings to the coupled axles 
of two locomotives for trial. This Com- 
pany has standardised the fitting of rol- 
ler bearings to carrying axles, and all 
engines are being equipped gradually. 
Maintenance costs have been reduced 
and the bearings have given satisfactory 
service. Roller bearings have also been 
applied to the connecting rod large and 
small ends of one locomotive, but slight 
trouble was experienced. The design 
is being modified to overcome this. In 
this case also, there is every indication 
that maintenance has been decreased. 

The L. M. S. turbine locomotive is fit- 
ted with roller bearings to all axles and 
the results obtained have been quite sa- 
tisfactory from the lubrication aspect. 
Extensive alterations to existing Jocomo- 
tive frames are necessary to accommo- 
date the large housings necessary for 
axle bearings of this type. 

Five 4-6-2 passenger engines on the 
L. M. S. have been fitted with needle rol- 
ler bearings to the inside and outside 
motion pins and self-aligning ball bear- 
ings to the return crank pins for the 
eccentric rods. Longer periods between 
oiling have been realised, but overall 
‘dimensions in motion parts have had to 
be increased to accommodate the hous- 
ings. No special difficulties in mainte- 
nance have been found, but experience 
ismas yet boo limited to express any 


BULLETIN OF THE INT. RatLway Concress ASSOCIATION 


1325/35 


opinion as to the extension of the use 
of ball and roller bearings generally. 


On the L. N. E. R. ball and roller 
bearings are standard on the Wals- 


chaerts/Gresley valve gear and satisfac- 
tory service and decreased maintenance 
have resulted. No special difficulties 
have been met with in the application of 
such bearings and the use on valve gear 
parts is erica financially. Trials are 
in hand with ball bearing drive for 
mechanical lubricators, and so far the 
results obtained have been quite satis- 
factory. 

The Great Southern Railway of Ire- 
land reports the fitting for trial of roller 
bearings to carrying and tender wheels, 
but no other information is given. 

On the Nigerian Railway, roller bear- 
ings have been applied to carrying axle 
journals and, since 1929, to the « two- 


to-one » lever of Gresley gear, three- 
cylinder engines. Satisfactory results 
have been obtained in the latter case, 


and no special difficulties of applica- 
tion have been encountered. The fit- 
ting of roller bearings to carrying axles 
is stated to be an advantage, as bronze 
was found not to stand up to the wear 
and tear. 

Roller bearings on the South African 
Railways have been applied for trial to 
the trailing carrier and bogie axles of 
two locomotives and ball bearings to 
the R. C. gear, with which 71 engines 
are fitted. No details are yet available 
as regards maintenance, as experience 
is too limited at present. 

The Sudan Railways report the appli- 
cation of roller bearings to the return 
cranks, but as sand found its way into 
the bearings, severe wear resulted. No 
financial advantage was realised. 

Bogie and tender axles on one 4-6-0 
Great Indian Peninsula Railway pas- 
senger engine have been fitted with 
roller bearings. These bearings have 
given no trouble and run at a much 
reduced temperature in comparison with 
oil lubricated white metal bearings and 
grease lubricated bronze bearings. No 
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report is made as to the possible ex- 
tension of the use of this type of bearing. 


5. New systems of lubrification tried 
and found satisfactory. 


a) For axleboxes of coupled wheels. 


The Baltimore and Ohio Railroad are 
using the Hennessey patent underfeed 
pad lubricator, in which a pump is in- 
corporated. 

On the L. N. E. R. the « Fountain » 
type lubricator has been adopted for a 
number of engines. This lubricator 
works on the full oil pipe delivery prin- 
ciple, fed by gravity from an oil box 
in the cab, and regulated by pin trim- 
ming. The driver can give extra oil at 
will to any box requiring it (see Appen- 
dix K/11). 

Grease lubrication is being used on the 
Buenos Ayres Great Southern, Nigerian, 
South African and G. I. P. Railways. The 
Buenos Ayres Great Southern and Nige- 
rian Railways employ the « Ajax » hard 
grease system of lubrication. 


b) For axleboxes of carrying wheels. 


The Hennessey lubricator is used by 
the Baltimore and Ohio with carrying 
in addition to coupled wheels. It is also 
used in carrying axleboxes of the Read- 
ing Company, and a drawing of the latter 
Company’s arrangement is given as 
Appendix K/10. 

The L. M. S. R. employ a felt pad 
lubricator to the underside of the 
journal. 

The L. N. E. R. have adopted under- 
journal Armstrong oiler lubrication (no 
top lubrication is provided in these 
cases). 

The Southern Railway reports that 
trials are in hand with the « Isother- 
mos » principle on tender axleboxes. 

The South African Railways employ 
hard grease. 


c) For connecting and side rod bearings. 


The Buenos Ayres Western, Buenos 
Ayres and Pacific, South African and 
Sudan Railways are, in varying degree, 
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using grease lubrication for connecting 
and side rod bearings. 

Single pin trimmings with felt pads 
are used by the Central Argentine, the 
L. M. S. and L. N. E. Railways. Felt pads 
are used on the Baltimore and Ohio, 
Southern and (on trial) on the South 
African Railways, but no specific men- 
tion is made of the type of trimming 
employed. 


6. New lubricants used. 


a) For axle and crank pin bearings (white 
metal and bronze). 


Hard grease is used for coupled axle- 
boxes on the Buenos Ayres Great Sou- 
thern and for connecting and side rod. 
bearings on the Buenos Ayres and Pa- 
cific, grease blocks on the Nigerian 
Railway and in the Sudan grease is used 
on white metal and bronze crank pin 
bearings. The Buenos Ayres Western 
are employing soft grease for connecting 
and side rod bearings on a number of 
engines. 

On the L. M. S. dark mineral oils have 
been introduced, blended with 10 % 
rape for freight engines and 20 % rape 
for passenger engines. Tank engines 
run on the straight mineral oil. 

The L. N. E. R. has adopted a red 
mineral oil with 25 % fat oil. The vis- 
cosity of the blended oil at 70° F. is 
2200 Redwood seconds, and at 140° F. 
250 seconds. The oil is used for the 
A. 4 streamlined Pacific engines requir- 
ed to maintain high running speeds. 


b) For axle and crank pin bearings 
(roller and: ball). 


No new lubricants have been intro- 
duced under this heading. 


c) For valve gear parts and other details 
(ball and roller bearings). 


The L. N. E. R. reports the adoption 
of Belmoline grease for Walschaerts/ 
Gresley valve gear and parts. Graphited 
mineral oil is used in R. C. cam boxes 
of 2-8-2 three-cylinder engines. 
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Administration . . 


Buenos Ayres 


Great Southern. 


Ayres 


and Pacific. 


Buenos 


Buenos Ayres 


Western. 


Jentval Argentine 


Baltimore 
and Ohio. 


= 
| | | 
Bronze : 
Name, (if pvro- | 
prietary brand | 
used). | 
| 
Analysis | 
Copper Go Wil 80 80 77 ; 76-80 Balance 
TMnal 91G 8 42 Ae 8 8 4-5 
Lead. Jo 13 8 8 io {0-15 20-23 
Zine. a 6% 2 z = = 
Impurities. .% | 2 2 
‘White metal 
IName, (ii pro- Stone’s Stone s Eyre 
prietary brand Railway Railway 80 % 
used). qo > | «A > lead 
Antifriction Anti- quality. 
metal. friction 
metal, 
| 
Analysis | 
Lead Jo 76 80 39) = 
Antimony Jo 15 . e - 
Copper Jo 4 : 83. 
TRAE a1 emule EA? /e 4 8 
Impurities. .% 
a i 
aa » 
5 oxy = . r 
op , v a} nn ai nw 
S = = : 2 = g 
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Administration . 


Bronze 
Phosphor 
bronze. 
« Cog- 
wheel » 
brand. 


Name, (if pro- 
prietary brand 


Impurities . 


White metal : 


(if pro- 
brand 


Name, 
prietary 
used). 


Analysis ; 


Lead . 
Antimony . 
Copper . 
Tin 

_ Impurities. 


Stone’s 
«C> 
quality 
metal. 


Balance 
7-11 
ORO) (anlerxe)) 
2.5 (max.) 


Great Indian 


Peninsula. 


Balance 
9-14 
9-10 

0.75-1.5 


Balance 
T-14 
16-18 

1.5 (max.) 


1.5 (max.) 


Japanese 


Government. 


Axleboxes. 


2 alloy. 


No. 


oO 
5 


big 


lubricated 


rease 


{ 


3 alloy. 
ends and side rod bushes. 


No. 
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The preceding table shews that two 
main types of bearing metal are used, 
namely, white metals, and bronzes con- 
taining lead, which if of high lead con- 
tent, are known as plastic bronzes. 

The white metals comprise both high 
lead and high tin base metals and are 
used in conjunction with rigid bronze 
or gun metal casings. Although reference 
is not made to the actual bearing metal 
used with the South African Railway’s 
bronze for axleboxes and with the Great 
Indian Peninsula No. 2 alloy for axle- 
boxes, it must be assumed that white me- 
tal of some kind is employed owing to 
the absence of lead in the bronze. 

The Administrations using white me- 
tals are: Buenos Ayres Great Southern 
(for axleboxes and large ends), Buenos 
Ayres and Pacific (for oil lubricated ax- 
leboxes) Buenos Ayres Western (for 
axleboxes and large ends), Central Ar- 
eerie, Ce Wo, We IN Shy Ibo ING IE, Soe 
thern and Sudan Railways. 

The plastic bronzes vary in lead con- 
tent from 8 % to 23 % and the Admi- 
nistrations using this type of bearing 
metal are : Buenos Ayres Great Southern 
(for small end and side rod bushes), 
Buenos Ayres and Pacific (for grease 
lubricated connecting and side rod 
bushes), Buenos Ayres Western (for 
small end and side rod bushes), Balti- 
more and Ohio, Delaware and Hudson, 
Reading, Great Indian Peninsula (with 
No. 2 A. alloy for axleboxes and No. 3 A. 
alloy for grease lubricated large ends 
and side rod bushes) and the Japanese 
Government Railways. 

It will be noticed that the three Amer- 
ican Railways replying to this question 
use lead-bronze exclusively, whereas the 
four English Railways have standardised 
white metal. 

Generally speaking, the particular 
bearing metal adopted by the different 
. Administrations is reported to be giy- 
ing satisfactory results. 

The phosphor-bronze (« Cogwheel » 
brand) adopted by the Nigerian Railway 
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is possibly a plastic bronze in view of 
the fact that grease lubrication is in 
use on this Railway. 


8. Floating bushes. 


The Baltimore and Ohio, the Reading 
Company and the South African Rail- 
ways have standardised floating bushes 
on outside large ends and side rods. The 
Delaware and Hudson Company reports 
that those fitted continue to give satis- 
faction. 

The Great Indian Peninsula Railway 
has fitted 53 engines with these bushes 
and reports less wear than on solid type 
of brass. 

The Japanese Government Railways 
have floating bushes under trial. 

The L. N. E. R. have a limited number 
of Pacific engines fitted, but their use 
is not being extended. 


C. — Electric welding since 1930. 


1. Particulars of application in boiler 
construction, stress relieving and exa- 
mination of joints. Financial aspect of 
welding in boiler construction. Weight 
economy. 


Four Administrations employ welding 
in the fabrication of boilers. 

The Buenos Ayres and Pacific apply 
welding generally in the fire area of 
steel boxes. Large, and small tubes of 
18’ 0” and over, are welded at the fire- 
box end. Weight economy is not excep- 
tional, but leakage of tubes has been 
greatly reduced. 

On the Baltimore and Ohio stayed fi- 
reboxes are welded, but no stress relie- 
ving treatment, other than the action of 
the fire in service, is given. Surface 
inspection of the weld only is made, and 
the weight saving by fabrication is ne- 
sligible. 

The Reading Company employ the 
shielded are in the fabrication of boilers 
by welding. No stress-relieving or X-ray 
examination is given, but the joints are 
claimed to be 30 % stronger and 10 % 
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cheaper than rivetted joints. 
however, no weight economy. 

The Japanese Government Railways 
practically completely fabricate their 
boilers by welding (see Appendix K/12). 
X-ray examination of the joints is made 
(see Appendix K/13). Weight and main- 
tenance economies have been effected 
and repairs are stated to be easier to 
perform than with rivetted construc- 
tions. 

The London and North Eastern Rail- 
way have fusion-welded three 5’ 6” 
diameter boiler barrels for 0-6-0 goods 
engines, but the boilers are not yet in 
service. The welded barrels have been 
normalised and the. joints X-rayed. It is 
not the practice to weld boilers on this 
Railway and the use of welding is res- 
tricted to re-inforcing mounting pads. 

The Great Western Railway report the 
experimental use of welding for the 
outer casing plates of fireboxes at the 
foundation ring corners, and of longi- 
tudinal barrel joint re-inforcing by wel- 
ding for 12” from each end. 

The London Midland and _ Scottish 
Railway confine the use of welding: to 
re-inforcing mounting pads. 

The South African Railways fabri- 
cate foundation rings from bar, and weld 
firedoor seams. Longitudinal seams are 
re-inforced on the barrel courses, but 
no heat treatment or X-ray examination 
is given and no weight economy has 
been realised. 


There is, 


2. Extent to which welded fabrication is 


replacing heavy iron and steel castings. 


Economies in weight and production 
costs. 


The Great Western and London Mid- 
land and Scottish Railways report good 
progress in the welded fabrication of 
engine details. 

The G. W. R. enumerate such items 
as cross-heads, valve gear brackets and 
water scoops, whilst the L. M. S. have 
fabricated drag boxes, smoke box sadd- 
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les and smaller details, estimating a say- 
ing in weight over castings of 6 % to 
40 %, and in cost 1 '!% to 60 %, the 
greatest savings being realised with the 
smaller details. 

The London and North Eastern Rail- 
way has standardised welded fabrication 
for brake shafts, sand boxes, ash pans, 
etc., and designs for welded replace- 
ments of iron and steel castings, such 
as smokebox saddles motion plates, drag 
boxes etc., are being considered. 

Both the L. N. E. and Southern Rail- 
ways have fabricated tender tanks by 
welding, the L. N. E. R. experimentally. 
The Southern Company reports haying 
realised savings of 2 1/2 % in weight 
and 5 % in cost over rivetted construc- 


tions. The Southern Railway Company 
have also some welded smokebox 
saddles. 


On the American Railways, only the 
Baltimore and Ohio reports the use of 
welding, which they apply to the fa- 
brication of frame cross-stays. Welded 
fabrication is also employed when 
single replacements of castings are need- 
ed. They have not found it economical, 
howeyer, to employ welding for large 
numbers of casting replacements. 

The Japanese Government Railways 
fabricate by welding only small and 
simple parts, with resultant weight eco- 
nomy of from 30 % to 40 %, the pro- 
duction costs being substantially re- 
duced. 

Sand boxes only are fabricated on the 
Nigerian Railway, and the Buenos Ayres 
and Pacific are considering welded fa- 


brication in conjunction with new 
designs. 
D. — Boiler insulation since 1930. 


1. Materials found to give the most 
efficient service. 
(See also brief summary of individual replies 
at the end of this Chapter.) 
Analyses of the reports received shew 
the following statistics : 
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Used by 
: ; Number of 
Insulating material. Adunistrae 
tions. 
CAMO SY cB 4b! tec 5 
Asbestos mattresses 8 
Asbestos plastic. 3 
Magnesium carbonate 
CO in <n oy hoo 4 
Asbestos 15 % . 


A trial of rockwool by the Baltimore 
and Ohio Railroad is in hand. 


2. Thermal conductivity. 


Figures for thermal conductivity are 
in most cases theoretical and have not 
the support of practical test. It is felt 
therefore, that their inclusion would 
not be of any real value. 


3. Life. 


« Alfol » is expected to last from ge- 
neral repair to general repair. 

The life of asbestos mattresses is es- 
timated at from four to six years, and 
of block about three years. The L. M. Ss 
however, give ten years as the life of 
asbestos. 

Magnesium carbonate and asbestos 
has an indefinite life as it is re-used 
with a make-up of new. 


4. Method of application. 


pingles|shects! of « SAlfolly coil are 
crumpled slightly and laid one upon the 
other between galvanised wire mesh. 
The mattresses so formed are placed di- 
rectly on to the boiler barrel and other 
parts to be lagged and covered with the 
usual sheet steel clothing. 

The methods of applying asbestos in 
both mattress and plastic forms are too 
well known to need description. 

Magnesium carbonate and asbestos is 
moulded into blocks which are built up 
round the parts to be lagged. 


E. — Mechanical firing since 1930, 


1. Mechanical means for pushing coal 
forward on the tender. 


Three Administrations report the 
adoption of some form of mechanical 
coal pusher. 

The Buenos Ayres and Pacific, and 
the Baltimore and Ohio Railways em- 
ploy a similar type of pusher, working 
on the stepped jigger principle and ac- 
tuated by a small steam cylinder, con- 
trolled from the cab of the locomotive 
by the fireman. 

The Buenos Ayres and Pacific Railway 
have applied the arrangement to one 
Garratt and eight 2-8-2 freight engines, 
and to one engine with a six-axle ten- 
der. The Baltimore and Ohio Railroad 
have equipped 132 non-stoker fitted pas- 
senger engines. 

The L. M. S. R. has fitted 32 Garratt 
engines with a rotating coal bunker. 


2. Mechanical stokers. 


Three Railways only report the fitting 
of mechanical stokers. 

The Baltimore and Ohio have fitted 
six locomotives, and ‘have five more 
being fitted with the « Waterfall » sto- 
ker, a new design, of which the special 
feature is the independent drive of the 
elevator screw. A drawing of this stoker 
is reproduced as Appendix K/14. No 
full tests have yet been made. (This 
Railway has a total of 1 021 engines 
fitted with miscellaneous mechanical 
stokers.) 

Ten engines of the Reading Company 
have been fitted with Dupont « Sim- 
plex » type B. stoker of orthodox design, 
but no tests have been carried out. 

On the Great Indian Peninsula Rail- 
way a B. K. 1 type stoker has been 
fitted to one tender engine to investigate 
the possibilities of converting oil-burn- 
ing engines to mechanically-stoked coal- 
burning engines. The stoker embodies 
a crusher in the tender, is steam driven, 
and discharges the fuel on to a distri- 
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buting tray from whence it is spread 
by jets over the fire bed. The stoker 
is capable of delivering 7500 Ib. coal 
per hour, and tests shew that steam pres- 
sure is well maintained but that certain 
losses are experienced through the 
grate, and smoke emission is heavy. 
Maintenance is also expected to be high. 


F. — Oil firing since 1930. 


Only the Buenos Ayres and Pacific 
Railway has any new developments to 


report. 


A system of oil firing is in use in 
which the atomisation of the fuel by 
the steam jet is carried out by the steam 
jet impinging on the fuel as it leaves an 
orifice practically at right angles to the 
jet. A drawing of the burner is repro- 
duced as Appendix K/15. Twenty-seven 
freight, sixteen passenger, and thirteen 
mixed traffic engines are equipped with 
this arrangement. 

The heat value of the fuel oil is 18 260 
B. T. U. with a Specific Gravity of 0.960, 
Flash point 150° F., and Viscosity at 
100° F. of 7 200 Redwood No. 1 seconds. 

No results of tests have been given, but 
for comparison of fuel it is usual to ob- 
tain a similar evaporation with 0.875 Ib. 
oil to 1 Ib. coal. 

The Central Argentine Railway reports 
that all locomotives are now coal fired, 
and the Delaware and Hudson that no 
new installations have been made. The 
Buenos Ayres Great Southern has 470 oil- 
fired locomotives, and the Buenos Ayres 
Western, 84, but neither of these Admi- 
nistrations reports the adoption of any 
new liquid fuel apparatus. 


G. — Pulverised fuel since 1930. 


No Administration reports the adop- 
tion of pulverised fuel since 1930. 


* 
* * 


BULLETIN OF THE {NnT. RAILWAY CONGRESS ASSOCIATION 


1333/43 


SUMMARY OF INDIVIDUAL REPLIES 
(CHAPTER 11D). 


1. What material has been found to give the 
best results from the thermal and econo- 
mic standpoints ? 


Buenos Ayres Great Southern. — As- 
bestos mattresses and asbestos cement stan- 
dard. 

Buenos Ayres and Pacific. — Asbestos 
mattresses as general practice. 

Buenos Ayres Western. — Asbestos mat- 
tresses and asbestos cement standard. 

Baltimore and Ohio. — Magnesia carbon- 
ate, 85 %, and fibre asbestos. Trials in hand 
of rockwool compressed between wire mesh. 

Delaware and Hudson. — Experiments in 
hand with « Alfol > on one locomotive. 

Reading. — Magnesia, 85 %, and asbestos. 

Great Western (Gt. Bn). — Plastic magne- 
sia and asbestos. 

London Midland and Scottish. — « Alfol >. 
It is approximately 17 % of the weight of 
asbestos for similar area covered. 


London and North Eastern. — Asbestos. 
« Alfol » foil. 
Southern. — Asbestos fibre bound with 


silicate of soda. Plastic magnesia - 85 % 
magnesium carbonate, 15 % asbestos. 
Great Southern (Ireland). — « Alfol >». 
Nigerian Railway. — Asbestos mattresses. 
South African. — « Alfol », mainly on 
account of weight reduction over asbestos. 
Great Indian Peninsula. — « Limpet >» 
mattresses have been largely used, but the 
matter is under further investigation. 
Japanese Government. — Asbestos mat- 
tresses. Outer part made of asbestos plain 
weaving cloth, part next to boiler plates as- 
bestos twilled cloth, or brass net mattresses 
stuffed with asbestos fibre. High efficiency 
obtained. 


2. What is the thermal conductivity of the 
material ? 


Baltimore and Ohio. — Thermal conduc- 
tivity of 1 1/2” thickness of 85 % magnesia 
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is 7.19 B. T. U./sq. ft./°F. difference in tem- 
perature. 

Delaware and Hudson. — 0.28 B. T. U./ 
Hour/sq. ft./1’ thick/°F. difference at 75° F. 
mean temperature. 

London Midland and Scottish. — Loss of 
heat units per unit time: « Alfol » com- 
pared with asbestos, in ratio of 35 to 40. 


Southern. — Tests for thermal efficiency 
as follows: A 3/4” slab of the material is 
wound round a 3’ 0” long smooth steel tube, 
1 7/8” diameter 3/16” thick, and steam 
is passed through at atmospheric pressure. 
The condensed steam shall not exceed 40 cc. 
per 30 minutes. 


South African. — Good insulating proper- 
ties, but no data yet available for compa- 
rison with asbestos. 


Japanese Government. — Heat conduction 
(actual) : 0.055 to 0.062 kgr./cal./mh°C. (0.218 
to 0.246 B. T. U./mh°C.). 


3. What is the life of the material ? 


Buenos Ayres and Pacific. — Insufficient 
to determine. 

Baltimore and Ohio. — Not definite, re- 
used constantly. 

Delaware and Hudson. — Insufficient ser- 
vice to determine. 

Reading. — Not definite, re-used cons- 


tantly. 


Great Western (GB) =F rom repair 
to repair of engine. Used again with make- 
up of new after stripping. 

London Midland and Scottish. — No data 
available owing to short experience with 
« Alfol ». (Asbestos life, 10 years), 


London and North Eastern. 


— Asbestos 
mattress 4-6 years, 


Asbestos blocks 3 years. 


« Alfol » not used long enough to give 
figures. 
Southern, — Materials are re-used with 


a make-up of new. 


South African, 


— No exact information 
can be given, bu 


t renewal anticipated at 
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general repairs, or if material has to be 
disturbed. 

Great India Peninsula. — From general 
repair to general repair. Passenger engines 
120000 miles. Goods engines 80000 miles. 

Japanese Government. — Approximately 
three years, but fibre re-used indefinitely. 


4. What is the method of application ?° 


Buenos Ayres Great Southern. — Matt- 
resses laced on barrel and plastic form on 
firebox. 


Buenos Ayres Western. — Mattresses laced 
on barrel and plastic form on firebox. 

Baltimore and Ohio. — Plastic on irre- 
gular surfaces. Moulded blocks on barrel. 

Delaware and Hudson. — Made up into 


panels and applied between lagging band 
and angles. 

Reading. — Plastic on firebox. 
on boiler barrel. 


Great Western (Gt. Bn). — Applied to boi- 
ler by hand trowel. 


London Midland and Scottish. — « Alfol » 
enclosed in 2/7 mesh, galvanised iron wire. 
Wired in position on boiler and covered by 
steel lagging. 


Slab form 


London and North Eastern. — Asbestos 
in block and mattress form. « Alfol » cor- 
rugated under wire mesh. 

Southern. — Asbestos: applied in mattress 
form. Plastic magnesia: applied in plastic 
state and dried out by artificial heat. 

Great Southern (Ireland). — Held in po- 
sition on boiler by wire mesh. 

South African. 
mattresses. 


— In form of wire mesh 


Great Indian Peninsula, — Mattresses are 
fitted under lagging plate in usual way. For 
trial « Limpet » asbestos has been sprayed 
on to firebox rear clothing plates to a dis- 


tance of 1’ 0’ from the cab front on four 
locomotives. 


Japanese Government. — Secured to boi- 
ler by lacing. 
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APPENDIX B/1.— Continuous automatic blow- 


TLL, 


fi N down valve, and position in boiler from which 
\ blow-down water is taken. — London Mid- 


land and Scottish Railway. 


EXQ 


= 
PLZZ TTI LLL hh 


\ Blow-down valve. 
B Copper discharge pipe. 
—<¢—/ ( Flexible connection between engine and tender. 
D Cooling pipe in tender tank. 
E Discharge to track. 


APPENDIX B/2. — Vertical guillotine intermittent blow-down valve. 
Buenos Ayres and Pacific Railway. 
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down valve. — Great Western Railway. 


APPENDIX B/3. —Continuous automatic blow- } 
i 
| 
i 
| 


Inter FRom Steam Chest. 


Method of operation: 


On opening the regulator valve 
steam is admitted from steam ches 
to chamber A, operating piston 
thus opening valve C, and allowin 
the concentrate from the _ boile 
entering at D to escape throug : 
por ocison E to pipe line throug» 
ank. j 

On shutting regulator valve, ‘ 
automatically closes. 
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APPENDIX B/4.— « Everlasting » horizontal APPENDIX C/1.— Two typical combust 
guillotine intermittent blow-down valve, — chambers. — Japanese Government Railwat 
South African Railways. 
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APPENDIX D/4. — Three-piece self-adjusting ring packing with garter spring for pistons. 
Japanese Government Railways. 


Kl 7 
SPiece Meracuic Packing. 


APPENDIX E/1. — Comparative tests with « Emerson » closed type heater and exhaust and 
live steam injectors. 


Baltimore and Ohio Railroad. 


Bola tcedmdeniea Feed water Exhaust steam Live steam 
: heater. injector. injector. 

Dashes ROPAbESUS: 7 atom tae ee sie emul March, 1933. April, 1928. March, 1933. 
Kind Soraservicers. sees. Fast freight. Slow freight. Fast freight. 
Average coal consumed per 

conemiles(*\ilba a ae 0.069 0.074 0.087 (***) 
Average water consumed per 

HoOMeiml (eM, 5 Bee 0.500 0.467 (**) 0.592 (***) 

(*) Not including locomotive. 

(**) Does not include water reclaimed from exhaust by exhaust steam injector. 

(***) Westbound only. 


APPENDIX F/1. — Circular and ported « Star » 
nozzles, types K4Sa, K4Sb and K4Sc. — Pennsylvania Railroad. 


# 
=e 


K/4 Sa K/4 Sd K/4 Se 
56 sq. in. 40.5 sq. in. 47.6 sq. in. 


| 


APPENDIX F/3. — Smokebox arrangement ta 
test of « Star » nozzle K4Sb. — Pennsylvania; 


Railroad. 


APPENDIX F/2. — Smokebox arrangement for 
test of circular nozzle, K4Sa. — Pennsylvania 


Railroad. 
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APPENDIX F/4, — Smokebox arrangement for APPENDIX F/5.— « Kylchap » double blast 
test of « Star » nozzle K4Sc. — Pennsylvania pipes and chimney. — London and North 
Railroad. Eastern Railway. 
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London and North Eastern Railway. 
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APPENDIX H/2. — Steam collector. — London and North Eastern Railway. 
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APPENDIX H/3. 


— Steam areas, P. 2, 2-8-2 engine, « Cock o’ the North ». 


London and North Eastern Railway. 


\rea through slots of steam collector . 
Minimum area from collector to dome . 
Top valve . . 
\rea through regulator { Bottom valve . 
/ Total area . 
\rea through 7” dia. main steam pipe 
» » superheater elements = 
» » one smokebox steam pipe... 
r) » one steam valve, 12 % cut-off 
» » 95 » 
» » » fis Os 
» » » sy 4 » 
) » port into eylinder sets whe Uefeekee 
» one exhaust valve 12 % cut-off 
, » » full over 
y mt base of blast pipe Bante 3 
» through blast nozzles 
» » double chimney 5 
Volume between regulator and steam valve 
Cylinder area i on es ioe 
Piston load 
Cylinder volume . Pata 9 - 
Clearance volume — Outside eylinder — - Head ‘end P 
» es » » Crank » 
) » Inside Head 
» » » Crank 


Oo SC 
44.0 » 
17.66 =~» 
18.66 » 
96.02.» 
38.485 » 
SaTT  » 
250" 5) 
14.07» 
27 


ons ae in, 
Po Be 99, 508 IN 
‘ 9 005.396 cu. in 
12.4 % 

11.78 % 
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APPENDIX J/1. — 4-6-2 express passenger locomotive, C. 53 type, converted to streamlined, 
Japanese Government Railways. 


APPENDIX K/i. — Special nickel-manganese steel for coupling and connecting rods. 
Analysis and heat treatment, — Delaware and Hudson Company. 


Chemical characteristics. 


Carson a eet wee NOR ee le Oto. Ondo 
Mamemaneses, | = wens ina wt tiadteeee bane Of60:totl.00 
NTC CIME eee 5 MMe = 2 se ee SZ DOto 3.00 
Phosphorus and sulphur, max. . . . .. 0.045 
SiCoi ee wee wee Ne ee (0.20) to-0.30 
Physical characteristics. 
Niclam@ poll mInIMn eee a aoe = fo OOO lib, per-sq. im. 
— GesineGs arnt eure es GO) OOO moe per Sas am. 
Hensileystrengih.-mnmumune 29 2. 2 *, 800°000! 1b: per! sq. tim: 
LOM SOM NEM eae 9 « ep ecovvouImy2)*, 
RieduiGkion Ob amed, smUIMInUM 4). . 3) 4. 90%%. 
= Ges) CCMA te at lA OOL Os 


Heat treatment, 

The procedure to be followed in quenching and tempering shall consist in allowine the 
object, immediately after forging, to cool to a temperature below the critical range, under 
suitable conditions to prevent injury by too rapid cooling. They shall then be uniformly 
re-heated to the proper temperature to refine the grain (a group thus re-heated being known 
as a « quenching charge »), and quenched in some medium under substantially uniform con- 
ditions for each quenching charge. Finally they shall be uniformly re-heated to the proper 
temperature for tempering or « drawing back » (a group thus re-heated being known as a 
« tempering charge »), and allowed to cool uniformly. 
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APPENDIX K/2. — Manganese-molybdenum Sulphur and phosphorus. . . . . 0.04 max. 


steel for coupling and connecting rods. — Manganese ©. . - . sa O70) 

— London Midland and Scottish Railway. The bars are rolled with a ribbed and grooved sec- 
tion, as shown in 6.8.1. Specification No. 6B, 

Analysis : Report 24, 1952. 

Garbone en a 1 core eit ek ema DOUULOZ5 

MAN eaAnese tm seu wn <0: poner 1.6 Heat treatment: 

Sulphur and phosphorus . . . Og max Plates to be heated to approximately 8500 C. and 
Molybdenum . ...- -.- - about 0.25 bent to the required camber and cooled below 600° C. 
Heat treatment: Re-heated to 8900 — 9000 C. and quenched in linseed 
Rods to be quenched in oil from about 8500 C. and oil. 

tempered at 6500 C, — 6700 C. Tempered in a furnace standing at 8000 C. for 
Physical tests: 5 minutes for 5/8” plates and 3 1/3 minutes for 
Tensilos oa seeee enn eee Ol 4 oon 1/2” plates, or until on trial with a hazel stick a 
Elongation . hate 25 — 20 % min. heavy smoke and no sparks are produced, or until 
Yield points (% of tensile) . . 75 the temperature of the surface of the plate measured 
Tod 8 es) Se ee | CO UA eee with a contact pyrometer is 4000 ('. — 4250 C. 


APPENDIX K/3. —High-tensile steel for frames. 
London Midland and Scottish Railway. 
Analysis : 


APPENDIX K/5. — Manganese-molybdenum steel 


@arbon «2 ew es a ee 4 10:20 0.95 for spring hangers (screwed adjustment type). 
Silicon -, Glee chess of) emcee Sm O Mere O London Midland and Scottish Railway. 

Manganese. FY. nce asus ss 0.85: — 1.0 

Sulphur and phosphorus . . . . . 0.04 may. Analysis : 

Chromium os ee, et a OM Sima Carboni: ” 5 ss : sue ae) econ OS oe 0220) 
COMM oC 5 fb oo Oo ee 6 CO OEe Silicon’ (2 ac ==) eee ee me O oT aK 
Heat treatment. — Normalised. Manganese) (2) ') ig- ar - aii nlt- ewe wn OMLa 
Physical tests: Sulphur and phosphorus. . . . . 0.04 max. 
Tensile eee, <a 1 Oru tsa scare eet 40 ston Nickell x5 s- .s0 50 Serer eerste at = eet eee ED) 

BION LAvODN eee ees) eee ee eCm Tinie Molybdenum) “. <c28. 0. % =) = -) U2 ——6:35 
NEG! pM 5 a 6 6 o & 5 5 6 0 AP HONS Tui 

(COME 5 5 5 6 6 6 6 5 oo, HOSA amin, Heat treatment: 

To be quenched in oil from about 8500 C. and 

APPENDIX K/4, — Silico-manganese steel for mee Ye ae 

springs. — London Midland and Scottish — physical tests: 

Railway. Mornej 

Mane Gedes of oe o oe a & o Slee uims 

Analysis : Blongation + Salle toe ne nee seh 225 Oo emiine 
Onh do heue Es ol Awe of oe gue | Olste=laih Yield point (% of tensile strength). 75 

reUNTS(O) UUM: acamrt BOP Ran, wer Beery salto. Aibshe 20) Vans i 8 5 tg oo TAMIR ilo). Srmhe., 


APPENDIX K/6. — Nickel-chrome-molybdenum steel (L. N. E. R., specification No. 43) 
for coupling and connecting rods. — London and North Eastern Railway. 


The forgings must be of British manufacture from the highest quality nickel-chrome- 
molybdenum steel of British manufacture throughout, produced in an acid open hearth or 
electric furnace. The steel shall contain from 0.3 to 0.5 per cent of molybdenum, and the 
maker shall supply an analysis of each cast. 


Heat treatment. — All forgings must be machined prior to final heat treatment. The 
amount to be left on over finished size will be shown on the drawing accompanying the order. 

Special care must be exercised during the process of heat treatment that the forgings are 
treated uniformly, and are not twisted or bent. 

In the case of forgings machined to light cross section prior to heat treatment, the test 
block must be drilled or cut in such a manner that it will be similarly affected by the heat 
treatment. é 


All forgings must be heat treated with the test blocks attached. 
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Number of tests. — Test blocks will be left on one end of each forging, and from each 
forging two tensile, two Izod, and two bend test pieces will be taken after heat treatment. 


Tensile tests. — Tensile tests will be made on British standard test piece C. 

Tests from all forgings must show an ultimate tensile breaking strength of not less than 
50 nor more than 57 tons per square inch, with a minimum elongation of 18 per cent. The 
yield point must not be less than 40 tons per square inch. 


Izod tests. — The tests will be made on the British standard notched bar test piece of 
10 mm. x 10 mm. cross section, or on the British standard notched round test pieces as shewn 
in figures 17 to 23 in B. S. I. Specification No. 131 — 1933. 

The impact value must not be less than 35 foot-pounds. 


Bend test. — A test piece 4 1/2 inches long, 3/4 inch wide, and 3/8 inch thick, must 
_ withstand being bent cold by pressure, or blows, round a bar or tool of 1 1/2 inches diameter 
till the sides are parallel without signs of fracture. 


APPENDIX K/7. — « Vibrac » steel for coupling and connecting rods and valve gear. 
Typical analysis. — Southern Railway. 


Cenrigom 5 «2 a ee 5 © = 6 6 oF a MOhOWepea rian 
INAS ANCSC mee eee eee ee eee 0.57 » 
Nie lelieie ese ph ie eae Ren ry 2.48 » 
Clamormmibim 4 6 “ss 5 = po o 4 0 0.65 » 
INKolhylxcleauiet so ee 0.60 » 
SWC. o 5 0.226 » 


Sulphur and phosphorus below 0.035 per cent. 


Specified mechanical tests 


Wiglel pom 2 6 o = « o » « « 6 « 0) WOMH Gee BOL im, 
Meat SUES Gg 58 BG 4g 60 to 70 tons per sq. in. 
IBlemeienom 5 2 s o » » » o 9 6 5 Io % on a se Wheto’ 
INGO HOO: Gr Be » 5) a 6 6 6 9 © 50 % 

Izod notched bar value. . ... . . 40 foot-pounds. 

Coldebend-~ Gre eee 5/4” dia., 180° sides parallel. 


Head treatment : Oil hardened and tempered. 


APPENDIX K/8.—Nickel-chrome and carbon -vanadium steel for piston and connecting rods. 
Japanese Government Railways. 


Nickel-chrome steel. — Chemical analysis 


| Nickel, Chrome, Phosphorus, Sulphur, 
% % % % 
Ce eae, 
| 3.0 to 4.0 | 0.25 to 0.75 | less than 0.045 | less than 0.045 
| Mechanical tests: 
Within Buea 5 5 6 4 5 9 « Ons) Leeanyioaben/ 
ileyeiane Wenge og 7 6 6 8 a ee | A fear yaumtonl 
[Sikomyerngo! , ms 5 kh ke ot | ee YG 


Heat treatment not specified. 


| 


y 
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APPENDIX K/8. (concluded). 
Carbon-vanadium steel. — Chemical analysis. 
| 

Carbon, Manganese, Phosphorus, | Sulphur, Vanadium, 

% % % | % % | 
! | 
0.45 — 0.55 | 0.70 — 0.95 less than less than less than 
| 0.045 0.050 0.18 


The amount of chrome as an impurity should be less than 0.25 %. 


Mechanical tests: 


Ultimate strength . . . . . - - > 65 kgr./mm.?_ . 

Elastic limit .,. © = . - = = 9 == 42eker/mm-- / 

Hlongation | ate) ea ai Eee ne eee 20 % 

Contraction) Sone) er ee nee 210 Bc | 

Heat treatment . ... . . . - Normalising m still air. | 
APPENDIX K/9. — Silico-manganese steel for springs. — Japanese Government Railways. 


Ring springs (= buffing and drawgear springs). 


Chemical analysis : 


Carbon Silicon, Manganese, Chrome, 
% % % % 
ae E EEE ESSERE 
0.57 — 0.71 | 1.02 — 1.06 | 0.96 — 1.08 | 0.34 — 0.49 


Mechanical tests: 


Ultimate strength . . . . . . 154—174 kgr./mm? 
Bilastic: dimite. 9s ellen ennCumenLOOl alo » 
IDikeayegtiml 5 6 6 6 2 op B 12 % 

(Qformesewnom 9 5 52 % 


Heat treatment not specified. 


Bearing springs. 


Chemical analysis : 


% % % 


o/ 
70 | oF 


Car bon, | Silicon, | Manganese, | Phosphorus, | Sulphur, 


0.60 — 0.70 150 st 80 0.70 — 0.90 Less than Less than 
0.045 0.045 
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Mechanical tests (not heat treated) : 


Laminated springs. 


Ultimate strength 
kgr. /mm.? 


| more than 85 


Elongation, %. 


more than 12 | Test piece 


INO JES 


Coil springs. 


more than 85 


Test piece 


Now 2a ES: 


more than 12 | 


Mechanical tests (heat treated) : 


Test pieces 
Noss let. 2) 


ker. /mm?. 


Yield point, Elongation, 
kgr./mm?. % 


Ultimate strength, | | 


more than 140 


| more than 110 | more than 5 


Heat treatment: 


Quenching temperature 
Annealing temperature 


820° C. — 850° ©. 
470° C. — 520° C. 


APPENDIX K/10. — « Hennessey » patent underfeed lubricator with pad and pump. 
Reading Company. 


XII—5 
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Maximum thickness or steel plate to be tested : 75 mm. I Switch for moving the Roentgen tube (B) up and 
A Step-up transformer and rectifier chamber. down. 

B Roentgen tube. (X-ray radiating window. 


X-ray of Takuma boiler, superheater header, 25 mm. thick, Single V butt weld. 


; Roentgen apparatus : 
Manufacturer: Shimazu Seisakusho Ltd. C Controller. 
Electric source: 220 volt, A. C. D Main switch. 


sh 
¢ 

0 

5] 

a 

ie) 


a SS 


Se 
KOBddy 9-) 


SN a 
= : \ | 4 
Fic s 
Oa ? 


Now) LSvD 
ISP SOLASBISisia 


NOS! 1LSVD 
JISVL ONILNGISB1LSIO 


\ 


BIQHNYVH TOSLNOD 


SHINSAO 9-1 * 21-9 = 


LAO 1035 _(S-OT Ee 


Bivo7tvod 


MBO BOLVARS 279!X37s 


1svHS 3 


“AVmLeYy OTOVq| pur serkw souanct 


SN3O SNION2 ana 


o 


o 


‘peoriey Oryg pur sxtourrypeg — *soyoys odd} « [peyra}VAA >» — ‘PT/M XIGQNWdd¥ 


1364/74 


BULLETIN orf THE INT. RaiLway Concress ASSOCIATION 
PART TWO. 


Tests of new types of steam locomotives constructed since 1980. 
APPENDICES TO PART 


TENWYO). 


DECEMBER 1936 


Ane 


| 
| 
| 
| 


Appendix 


number. 


Detail. 


Diagram. 
Diagram. 
Diagram. 
Diagram. 
Diagram. 
Diagram, 


Diagram. 
Diagram. 
Diagrain, 
Diagram. 
Diagram. 


Diagram. 
Diagram. 
Diagram. 
Diagram. 
Diagram, 
Diagram. 
Diagram. 
Diagram. 
Diagram, 
Drawing. 
Drawing. 


Drawing, 


Particulars. 


heavy goods engine. 


bo 

oO 
1 

bo 


0-8-0 shunting engine. 


4-8-2 : 2-8-4 mixed traffic en- 


ine, 


4-6-4 suburban tank engine. 
4-6-4 engine (modified). 


4-6-4 engine (modified to take 
tender). 


T/1 4-8-2 passenger engine. 
T/2 4-8-2 passenger engine. 
KK/1 
KK/2 


2-6-6-2 freight engine. 

2-6-6-2 freight engine. 

4-6-2 passenger engine. 

TP. 4-6-2 express passenger en- 
gine, 

6P. 4-6-0 express passenger en- 
gine. 

5XP. 4-6-4 express passenger 
engine. 

DP/5F. 4-6-0 mixed traffic en- 
eine, 


5P/4F. 2-6-0 mixed trafic en- 
ine, 
4P. 2-6-4 suburban passenger 


tank engine. 


3P, 2-6-2 mixed traffic tank en- 


eine. 
SF. 2-8-0 freight engine. 
Horizontal type regulator. 
Triangular 
rim. 


Lubrication of little ends. 


section of wheel 


A4+. 4-6-2. streamlined express 
passenger engine. 


Administration. 


number. 

Buenos Ayres and Paci- 12 1 
fie. 

Buenos Ayres and Paci- 12 1 
fie. 

Buenos Ayres and Paci- 12 1 
fic. 

Buenos Ayres and Paci- 12 1 
fic. 

Buenos Ayres and Paci- 12 ] 
fic. 

Buenos Ayres and Paci- 12 1 
fic. 

Baltimore and Ohio. 12 1 

Baltimore and Ohio. 1 il 

Baltimore and Ohio. 12 1 

Baltimore and Ohio. 1 1 

Delaware and Hudson. 1; 1 

London, Midland and 12 il 
Scottish. 

London, Midland and ie 1 
Scottish. 

London, Midland and 2 1 
Scottish. 

London. Midland and 12 1 
Scottish. 

London, Midland and 12 il 
Scottish. 

London, Midland and 12 1 
Scottish. 

London, Midland and 12 i 
Scottish. 

London, Midland and 122 eae 
Scottish. | 
London, Midland and 12 1 all 

Scottish. 
London, Midland and 2 ft gen 
Scottish. 

London, Midland and 12 home 
Scottish. | 
London and North 12 a 
Eastern. 


Chapter Questis 


numba 
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‘pendix 


amber. 


Detail. 


Particulars. 


Administration. 


(osea 
Chapter | Question 


number. 


number. 


Diagrams. 


Diagram. 
Diagram. 
Diagram. 
Diagram. 


Diagram. 


Diagrams. 


Diagram. 
Diagram. 


Table. 


Table. 


Diagram. 


Diagram. 


Diagram. 


Diagram. 


Diagram. 


Diagram. 


- Table. 


Diagram. 
Diagram. 


Diagram. 


P2, 2-8-2 express passenger en- 
eines. 


V2. 2-6-2 express passenger 
and goods engine. 

16E. 4-6-2 express passenger 
engine. 

XP. 4-6-2 express passenger 
engine, 

C.1l, 2-6-4 passenger tank en- 
gine. 


C.12. 2-6-2 passenger tank en- 
gine. 

C.55. 4-6-2 express passenger 
engine. 

C.55, 4-6-2 streamlined express 
passenger engine. 

C.56. 2-6-0 heavy freight en- 
gine, 

D.51. 2-8-2 branch passenger 
(tender ) engine. 

Results of dynamometer-car 
tests of new 2-6-6-2 and 
4-8-2 engines. 

Results of dynamometer-car 
tests of 5 new types of engi- 
nes (express passenger and 
freight). 

J.1. 4-4-4 express passenger en- 
gine. 

V.1. 4-6-4 heavy passenger train 
engine, 


V.2, 4-6-4 express passenger 
engine. 

V.3. 4-6-4 heavy passenger 
train engine. 

V.4. 4-6-4 heavy passenger 


train engine. 
4-8-0 freight engine, « J. T. 
Loree >. 


Results obtained with test of 
V. 3 locomotive in ordinary 
train working. 

Non-condensing turbine passen- 
ger engine. 

General arrangement of tur- 
bine and reduction gearing. 


Quill drive on leading axles. 


London and North 
Eastern. 


London and North 
Eastern, 


South African, 

Great Indian Peninsula. 
Japanese Government. 
Japanese Government. 
Japanese Government. 
Japanese Government. 
Government. 


Japanese 


Baltimore and Ohio, 


London, Midland and 


Scottish. 


Baltimore and Ohio. 


Baltimore and Ohio. 


Baltimore and Ohio. 


Baltimore and Ohio. 


Baltimore and Ohio. 
Delaware and Hudson. 


Baltimore and Ohio, 


London, Midland and 
Scottish. 
London, Midland and 
Seottish. 
London, Midland and 
Scottish. 


14 


14 


ine) 


(a) 
(a) 
(a) 
(a) 
(a) 


(a) 
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CHAPTER TWELVE. table) have been constructed since 1930. 

p A total of 1530 engines have been built, 

Reciprocating locomotives. and the number of Administrations par- 


Ad ns ba eee 5 : es. | 
d._ descriptions. ticipating in this programme is eight. | 
daa TREE AD As the G. I. P. Railway locomotives, of | 
Twenty-eight types of reciprocating the « Pacific » type, are still under | 
locomotives (comprising thirteen wheel construction, they have not been in- 


arrangements as shewn in the following cluded in the figures given above. 


Number 

Wheel Tender or Naminieteaevon Number under | Diagram in 
arrangement] tank. etc. z : built. construc-} appendix. 
tion. 


4-6-4 Tank. Buenos Ayres and Pacific. : née L/4 
4-6-2 : 2-6-4] Garratt. Nigerian (just delivered). 
| 4-6-2 Tender. Delaware and Hudson. 
> > London Midland and Scottish. 
> > London and North Eastern. 
» > South African Railways. 


> > Great Indian Peninsula (just 
designed), 


Japanese Government : 
ordinary ; i 
streamlined. as le 
London, Midland and Scottish L/13, L/14 
(three classes). ss & L/15 
Tank. London Midland and Seottish. x * L/17 
» Japanese Government. 5 ots L/28 
> London Midland and Seottish. ‘? = L/18 
Tender. London and North Eastern. 3: L/25 
Tank. Japanese Government. p ee L/29 
Garratt. Baltimore and Ohio (two clas- 
ee, ; = | L/9 &auga 
Tender, London Midland and Seottish. * % L/16 
Tender, Japanese Government. : ae L/31 


Garratt. | Buenos Ayres and Pacific. se L/3 
Tender. Baltimore and Ohio (two clas- One of 
ses). each class. ies L/7 & L/8 
Buenos Ayres and Pacifie. 8 ise L/1 
London and North Eastern. : L/24 


Japanese Government. f = L/32 
London, Midland and Scottish. e ‘i L/19 
Buenos Ayres and Pacific, : acs L/2 


(*) Total for all classes. London Midland and Scottish, 1069 (built). 
(**) Total for all el 


asses, London Midland and Scottish, 537. ( 
ian et and Seottish, 537 ( 


under construction to end 
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The Buenos Ayres and Pacific’s new 
types comprise heavy goods, 2-8-2; Gar- 
ratt, 4-8-2: 2-8-4; shunting, 0-8-0; and 
three-cylinder 4-8-4 suburban tank en- 
gines. The heavy goods are limited cut- 
off engines at 65 % and are fitted with 
steam operated coal pushers on the ten- 
der. The Garratts also have limited cut- 
off to 60 '%, auxiliary ports to 75 % and 
one engine only is equipped with a coal 
pusher. The shunting engines have no 
special features except that the water 
tanks are of all-welded construction. 
The suburban tank engines’ special fea- 
ture is the independent Walschaerts 
valve gear, embodying the Stephenson- 
Molyneux modified drive to the centre 
valve. The boilers of all four types are 
of orthodox design, excepting that one 
Garratt engine employs a thermic sy- 


phon. No departure from standard has 
been made with regard to materials 


used. The 2-8-2 goods engines were 
designed for working fast and heavy 
freight trains over severe gradients, and 
the 4-6-4 for suburban passenger work. 
This type was later modified (see Ap- 
pendix L/5) to handle fruit trains on a 
lighter track; water capacity of the en- 
gine tanks was reduced and the coal 
increased, a 50-ton travelling water tank 
being coupled as a separate unit. The 
engine was further modified by fitting 
an articulated tender and removing the 
side tanks and bunker (see Appendix 
L/6). 

The Baltimore and Ohio Railroad’s 
four types, 4-8-2 passenger and 2-6 : 6-2 
freight engines are, so far as their me- 
chanical parts are concerned, orthodox, 
but one type of each wheel arrangement 
is equipped with a water tube firebox. 
The pressure of these engines is 250 lb./ 
sq. in. and 2 % nickel steel boiler plates 
are used. The passenger engines were 
designed for through traffic over moun- 
tainous districts and the freight engines 
for fast services and to obviate doubie 
heading. 

The Delaware and Hudson Company’s 
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new Pacific of 325 lb./sq. in. pressure 
and R. C. gear could equally be dealt 
with in the chapter on High pressure 
locomotives, but its entire orthodoxy, 
coupled with the advance in design 
which it represents, has led to its va- 
rious interesting features being dealt 
with throughout Part One, and the only 
reason for its inclusion in the present 
chapter is that it may be included in 
the total of conventional types construct- 
ed since 1930. 


The L. M. S. Railway has the largest 
number of new types, as well as by far 
the greatest total of new engines built. 
There are three new types of express 
passenger (4-6-2 and 4-6-0), two of 
mixed traffic (4-6-0 and 2-6-0) and one 
each of freight (2-8-0), passenger tank 
(2-6-4) and mixed traffic tank (2-6-2) 
engines. 

The design of the locomotives and boi- 
lers is, in every case, orthodox. 2 % 
nickel steel is used in the boilers of 
the « Princess Royal » class and « Mo- 
nel » metal for the throat plate stays. 


Horizontal type regulators are fitted 
(see Appendix L/20). Triangular sec- 
tion of wheel rim centres (Appendix 


L/21) and a substantial oil reservoir for 
the small end (Appendix L/22) are also 
provided. 

Apart from the « Princess Royal », 
and the « Royal Scot » with tapered 
boiler, which are used on the heavy ex- 
press passenger trains to the North, and 
the 2-8-0 freight engines designed for 
hauling heavy mineral traffic, the ten- 
der engines have been built to function 
as general utility locomotives within cer- 
tain defined loadings. The 2-6-4 pas- 
senger tank engine was designed to ef- 
fect rapid acceleration from starting, 
and fast running with suburban trains. 


The three new types on the L. N. E. R. 
are express passenger engines. The A.4 
streamlined Pacific for high-speed 
trains, the P.2, 2-8-2, for heavy gradient 
service in Scotland, and the V. 2, 2-6-2, 
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for fast goods in addition to normal ex- 
press work. 

All the engines are of orthodox design 
for three-cylinder locomotives and have 
Walschaerts/Gresley gear, with the ex- 
ception of one P. 2. type, which is fitted 
with R. C. gear. Boilers are of conven- 
tional designs embodying combustion 
chambers and steam collectors, the A. 4 
engines and one P. 2, Part 2, having 
specially long combustion chambers. 
No departure from standard practice of 
the Company has been made as regards 
materials. 

The new Pacific engine of the South 
African Railways, designed for express 
passenger work over fairly flat country, 
has 6’ 0” diameter driving wheels, R. C. 
gear, and a large grate. The boiler is 
of usual design, but nickel steel is em- 
ployed for the plates, and the firebox is 
of steel, the pressure being 210 Ib./sq. in. 

The Great Indian Peninsula Railway’s 
new Pacific’ engine is of conventional 
design embodying Caprotti valve gear, 
roller bearings to all wheels and in one 
case to the large ends and side rod crank 
pins. The balancing of only 33 1/3 % of 
the reciprocating weights is an interest- 
ing development. Thermic syphons, 
multiple regulators and flexible stays in 
certain areas, together with the welded 
fabrication of the steel firebox, are the 
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only special items concerning the boiler. 
Special metals have been adopted for 
stays (« Longstrand » steel) and crank 
pins (case-hardened Krupp steel), whilst 
« Ferrobestos » has been used for the 
brakegear bushes and bogie centre li- 
ners. The engines have been designed to 


meet anticipated higher speeds of ex-— 


press passenger trains. 

The Japanese Government Railways’ 
six new types comprise two Pacifics, 
one of which is streamlined, two passen- 
ger tanks, a 2-8-2 heavy freight engine, 
and a 2-6-0 tender engine for use on 
branch lines where axle load is limited. 
Apart from the streamlined casing of the 
Pacific engine, the locomotives follow 
orthodox design, but the boilers have 
been fabricated by welding. Special 
materials have not been used in the con- 
struction. 


2. Tests. 


Three Railways only have reported 
on tests carried out on the line. The 
results obtained by the Baltimore and 
Ohio and the London Midland and 
Scottish are given as Appendices L/33 
and L/34 respectively, and those of the 
South African Railways’ Pacific engine, 
together with an extract from the L.M.S. 
tests for an engine of similar wheel ar- 
rangement, are compared below : 


nn 


Particulars. sc lseha Mane ce South African. 
ee 
Wheel arrangement . 4-6-2 4-6-2 
Diam. coupled wheels 6256/2 GANO 
Number of cylinders. 4 2 
Diam. of cylinders : 
outside (inches) 16 1/4 24 
inside (inches) 16 1/4 
Stroke (inches) 28 28 
ig ke ote Piston. Poppet. 
NE eet Ae etal Walschaerts. R.C. 
Boiler pressure (1b./sq. in.) 250 210 
Heating surface : i 
Total evap. (sq. ft.) 2314 2917 
Superheat (sq. ft.) 623 580 
Total (sq. ft.) eee ee ck 2 937 3 497 
Tractive effort at 85 % boiler pressure (lb.). 40 300 39 280 
; at 75 %. | 
eee 
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The test figures obtained are as under: 
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i 


Particulars. 


Speeds attained (m.p.h.) 
maximum . 
average. 


Weight of train (tons). 


Drawbar pull (tons) 
maximum. 
ane WG) Samgeeling 
at 60 m.p.h. . 
Drawbar horse-power, maximum sustained. 
Consumption : 
Fuel, 1b./D.B.H.P.. 
Pw. Wo IeIe S| 
Water, lb./D.B.H.P. 
Water, 1b./1.H.P. 


Evaporation, Ib./Ib. 


Steam temperature (°F.) 
at header . : 
at steam chest . 
at exhaust. 


Steam pressure (lb./sq. in.) 
in boiler ae 
in steam chest . 
in exhaust. 


ee eel 


London Midland = ai 
pe iat South African. 
82 Rs 
53 55 
575 | 500 
| A 
| wes NG 
ARS ae 
4,9 
1 647 1 700 
2.92 a, 
a 3 
25.6 a 
19 
| 8.76 6.33 
| 
bs 650 (max.) 
580 
250 210 
PAD 204 
6 


3, 4 and 5. Comparisons with previous 
types of engines of comparable power, 
and conclusiens. 


Generally speaking, the engines are 
of such recent design as to preclude an 
exact comparison being drawn under 
the headings of control, reliability and 
accessibility, but in the cases of the 
Baltimore and Ohio, and the South Afri- 
can Railways, the comparison is stated 
to be favourable. 

The first cost per ton is difficult to 
assess, in view of the absence of uni- 
form statistics. The L. M. S. shew an 
8 % increase, equated to 1935 cost of 
manufacture, whilst the South African 
Railways state that the costs compare 
favourably with those of other large 
engines. The costs per ton, F. O. B. given 


by the Buenos Ayres and Pacific are: 
2-8-2, £ 70/10/0 d.; 0-8-0, £ 79/10/0 d.; 
4-8-2 2-8-4, £ 100/0/0 d.; 4-6-4, 
£ 66/0/0 d.; and the Baltimore and Ohio 
quote 0.261 dollars as the price per 
pound (£ 121/16/0 d. per ton) of their 
engines, which they consider high on 
account of the few engines built and 
pattern prices included. 

Maintenance is shewn to compare fa- 
vourably in the cases of the Buenos 
Ayres and Pacific, Baltimore and Ohio, 
and Japanese Government Railways, but 
the other Railways state that insufficient 
experience has been obtained to reply, 
although the L. M. S. anticipate less 
cost. 

The general conclusions expressed are 
that the locomotives have fully met re- 
quirements. 


1370/80 


CHAPTER THIRTEEN. 


High-pressure locomotives. 
1. Types and descriptions. 


Six new types of high-pressure loco- 
motives have been designed and con- 
structed since 1930, but only one engine 
in each class has been built. 

The Baltimore and Ohio Railroad is 
responsible for five of the types, which 
have a working pressure of 350 Ib./sq. 
in. (see Appendices M/1 to M/5). The 
remaining engine belongs to the Dela- 
ware and Hudson Company, and has a 
working pressure of 500 Ib./sq. in. (see 
Appendix M/6). 

The Baltimore and Ohio engines are 
equipped with trailer boosters and 
« Emerson » water-tube fireboxes, in 
which circulator plates have been in- 
corporated. 2 % nickel steel has been 
used for the boiler plates and the stay 
bolts are of iron. 

The /4-4-4 (J. 1) and the 4-6-4 (V. 2) 
types have been designed for working 
light fast passenger trains, the J. 1 for 
the « Abraham Lincoln », Chicago to St. 


Louis, and the V. 2 for the « Royal 
Blue », Washington to New York. The 


remaining engines (4-6-4) are destined 
for heavy passenger services and_ to 
eliminate double heading. 

The Delaware and Hudson engine has 
only just been built. It is a triple expan- 
sion 4-8-0 engine, fitted with R. C. 
poppet valve gear, with a minimum cut- 
off at 43 %. The firebox is of the four- 
drum water-tube type, similar to the 
« Horatio Allen », a recent previous en- 
gine of this Company. An experimental 
superheater is fitted in which the ele- 
ments extend into the fire space. Silico- 
manganese steel is used for the boiler 
shell, and the stay bolts are of « Ulster » 
special iron. 


2. Tests. 


Tests of the Baltimore and Ohio Ves 
(4-6-4) only have been made, and no 
comparison with other comparable en- 
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gines is therefore possible. No outstand-| 
ing results were obtained on the test | 
run (for particulars see Appendix M/7).; 

3, 4 and 5. Comparison with previous 
types of engines of comparable power. , 


The Baltimore and Ohio state that | 
these latest engines compare favourably | 
as regards control, and that no diffe- 
rence in reliability and accessibility 
exist, compared with similar powered | 
engines. The average cost per ton of | 
tare weight is £ 84. Maintenance is 
considered comparable and an increas- 
ed life of stays and plates of the firebox | 
legs is realised with circulator plates, | 
The availability and mileage between | 
general repairs of these engines com-; 
pared with engines of lower boiler pres- | 
sure have suffered no reduction, also no} 
increased frequency of periodical boiler | 
examination has been found necessary. | 
The locomotives have fully met equa 
ments, and it is anticipated that further 
engines of the different classes will be 
built in the future. i 


No information under these headings 
has been given in respect to the Dela- 
ware and Hudson high-pressure loco- 
motive. 


CHAPTER FOURTEEN. 


Turbine locomotives. 


The London, Midland and _ Scottish 
Railway is the only Administration to 
reply to this question. 


1. a) Outline diagram of the turbine loco- 
motives and their accessory equipment. 


constructed since 1930 and the number 
built. | 


See engine diagram, and diagram of 
details, Appendices N/1, and N/2, and 
N/3. One engine built. | 
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b) General descriptions and characteristics 
of the turbines (foregear and back- 
gear), their control from the cab, and 
the relative power of each. Particulars 
of the idle gear and of the control of the 
cab if single turbine is provided for 
forward and reverse motion. 


The forward turbine of 2 000-H.p. is 
‘itted on the left-hand side of the engine 
nain frames, and is of a multiple stage 
‘ype having a high efficiency over a 
wide range of engine speed. 

Six steam nozzles are provided, the 
dumber required to haul the train is 
controlled by suitable gear from the cab. 

The reverse turbine is fitted on the 
ight-hand side of the main frames, and 
s of less power than the forward tur- 
yine. Three nozzles are provided and 
controlled from the engine cab. 


>) Particulars of the main transmission and 
of the drive to the coupled wheels. 


The forward turbine shaft is directly 
soupled to the transmission gear, which 
consists of treble reduction gear of the 
louble helical type, and a thoroughly 
lexible drive is provided by means of 
t hollow quill shaft fitted with a pair 
of flexible diaphragm couplings. To 
yermit of the necessary relative move- 
nent between the engine frame and the 
lriving axle, the final drive from the 
low speed gear wheel to the crank arms 
‘formed on the main driving axle is a 
very flexible one, being coupled by 
means of a series of floating links. Leaf 
‘)prings between the rim and the boss 
of this slow speed gear wheel prevent 
ransmission of shocks to the high speed 
sear. 

' The reverse turbine is of the impulse 
ype with an additional single reduc- 
ion gear. When the reverse turbine is 
yut into gear, the driven wheel shaft 
s moved laterally and the pinion form- 
‘d on the end of the shaft engages with 
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a similar internal cut gear on the main 
turbine shaft. 

The whole of the transmission gear is 
completely enclosed in a fabricated gear 
case suspended from three points of sup- 
port on the engine frame, and provision 
is made for restricting transverse move- 
ment between the frames. 

The whole of the drive is taken 
through the transmission gear to the 
leading coupled wheel, and the three 
sets of driving wheels are coupled to- 
gether by the usual form of coupling 
rod. The revolving mass of the coupling 
rods and crank pins, as affecting each 
separate pair of wheels, is balanced in 
that pair of wheels. 


d) Type, location and particulars of the con- 
denser and water cooling equipment 
together with the vacuum obtained. 


A condenser is not fitted. 


e) Particulars of the exhaust for non-con- 
densing turbines and of the arrangement 
for creating the draught in the smoke- 
box with condensing turbines. 


The exhaust is taken through frame 
stay and exhaust passages provided be- 
tween the main frames under the smo- 
kebox, and a double type of blast pipe 
and chimney provided. 

A variable blast pipe is provided 
which consists of a central cone dart, 
raised and lowered automatically above 
the blast pipe orifice as the number of 
steam nozzles for the turbine is increas- 
ed or decreased. A special type of in- 
termediate petticoat to the blast pipe 
cap is also used. 


f) I) Particulars of the oil cooling arran- 
gements and of the oil temperatures 
before and after the operation. 


At the rear end of the transmission 
gear case and at the lowest portion is 
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provided a submerged gear pump. This 
delivers oil at 25 Ib./sq. in. through 
internal channels to the gear case sprays, 
and to the bearings of the turbines and 
gears. 

A second pump is carried on the main 
frames under the footplate and is steam 
driven, its function being to augment the 
supply from the gear pump and also to 
provide the necessary means for passing 
the oil through an oil cooler situated 
between the frames at the front of the 
locomotive just above the buffer beam. 

The steam driven pump can be main- 
tained in motion when the engine is 
standing, so that the oil circulation 
through the cooler is maintained until 
the locomotive is again set in motion 
when the gear pump automatically co- 
mes into operation. 

The oil temperatures before passing 
into, and after leaving the cooler, are 
not available. 


Il) Brief specification of the oil used 
(in the gear case) with the de-emul- 
sification figure. 


The specification of the oil used in 


the gear case is as follows : 


Specific gravity at 60° F. 0.900 
Pour test : sya lee 
Open flash point. 5 0 ONO IN, 
Redwood viscosity at 70°F. 690 

100° F. 250 

140° F. 93 

200° F. 74 

De-emulsification. 2 minutes. 


g) Details of the boiler, and if of unusual 


design, brief description of the special 
features. 


The boiler is of orthodox design, with 
3’ 6 1/4” long combustion chamber. 
h) The maximum designed steam 


temperature at the turbine. 


The estimated steam temperature for 
the turbine is about 700-750° F. 


BULLETIN OF THE INT. RatLway CONGRESS ASSOCIATION 


~ 


DECEMBER 1936: 


I) Special materials used in the con- 
struction of the turbine locomotive, 
and the considerations which in- 
fluenced their selection. 


The boiler is of 2 % nickel steel (see 
Appendix A/2 for specification), and the 


frame of special high tensile steel (see - 


Appendix K/3 for specification). 


2. Nature of the tests carried out, with 
particulars of speeds attained, weight of 
train, drawbar pull, drawbar horse- 
powers, fuel and water comsumption, 
evaporation, steam temperatures at 
header, turbine steam chest and ex- 
haust; and vacuum in condenser (if 
fitted). In addition some indication of 
the power absorbed by the various au- 
xiliaries. 


Tests on the turbine engine have not 
yet been carried out. 


3. Comparison of the turbine locomotive 
with a comparable locomotive of ortho- 
dox design and equal power as regards. 


a) Ease of manipulation and control. 


Steam control to turbine is by means. 
of I) regulator in cab, and II) control 
gear box for turbine nozzles. The nozz- 
les (six in number) are opened pro- 
gressively. Forward and reverse gear 
are controlled by locking gear situated 
in the cab. The locking gear prevents 
steam being applied until the gear is 
positioned. The forward or reverse gear 
can only be engaged when the engine 
is at rest. 

When the engine is in reverse drive, 
the forward turbine which is perma- 
nently connected to the transmission 
gear rotates in the reverse direction but,. 
as the steam is shut off at the nozzles 
for the forward turbine, no power is 
developed. 
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b) Reliability. 


Sufficient experience has not been 
pbtained to give information with re- 
ard to reliability. 


8¥-28 204-25 
3F-59 141-Fi 


c) Accessibility. 
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Special care was exercised in design. 
jRoller bearings were fitted to coupled 
axles as a precaution against hot boxes 
which, on leading coupled axle, would 
jnecessitate dismantling transmission 
gear and quill drive attachment to re- 
(nove wheels. 
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d) First cost per ton of tare weight. 
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Since only one locomotive has been 
built, any figures given would not be 
ruly representative. 
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Buenos Ayres and Pacific Railway. 
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e) Fuel and water consumption. 
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Not yet available. 


!. Comparison of maintenance costs with 
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APPENDIX L/33. — Results of dynamometer car tests of new 2-6-6-2 and 4-8-2 engines. 
Baltimore and Ohio Railroad, 


Tests in slow freight train service on east end of Cumberland Division 
January to April, 1931. 


Pocomotivasnumber, “vats. 4. k 7 400 7 450 5 510 
! Cites. 12’ TS) ae [ee i ne ieee a ce ed Dae KK-1 KK-2 et 
Direcuicigumn treacle were | ok Oe East West East West East West 
epeeds (attained;m.op. h. . . . . . .!. 40 42 40 
Average weight of tran (*), tons . . . . . 8245 2832 8156 2774 5669 2111 
Drawhbar pull (Average ....... 47 951 42 358 48340 42036 30839 30001 
in pounds. Maxine en ee en ee 86 000 88 000 62 000 
|| Average drawbar horsepower . . .. . . 2546 2483 2593 2459 1863 1880 
|| Average steam (Not taken at header . = == 
temperature At steam chest. . . |. . 554.9 563.8 580.4 609.7 553.4 571.3) 
in degrees F. (At exhaust . . . ie 4 299.6 248.6 263.5 262.5 246.3 251.4 
Average steam (In boiler. . .... . 246.2 245.4 240.7 240.9 2445 242.8 
pressure in is steam chest (**) . . 216.5 211.5 200.7 194.0 221.9 991.5 
lb./sq. in. AGrexhaust me eh 2 3.7 4.1 4.8 5.2 Gait 162 
Pounds voal consumed. . . . . rol ~ W155 Bisa) 9 UAE 5.51 10.69 
\ per vate WO EAE gg 2416 75.59 24.02 73.85 23.89 72.91 
|} 100 ton (*)-miles. (Water evaporated (***). 26.50 80.65 25.87 79.79 25.77 78.37 
| (*) Not including locomotive. 
(**) Includes running at partial throttle opening. 
(***) Exhaust feed water heater injector used on tests tabulated. 


Locomotive No. 7400 was also tested in fast freight train service between Jersey City and 
Chicago in February and March, 1932. Fuel and water consumptions were not taken on 
these tests. Speeds up to 65 m.p.h. were attained. At 4 m.p.h. drawbar pull of 87 000 pounds 


/ was available on level tangent track, and 3900 drawbar horse-power sustained between 45 
and 50 m.p.h. 


APPENDIX L/34, — Results of dynamometer car tests of five new types of engines 
(express passenger and freight). 
London, Midland and Scottish Railway. 


2-cyl. 2-cyl. 
Sheet tiaec ol. Se0ln 2 0-0ne | ae0 
4-6-2 5 hele | || onefast | on! fast 2-6-4 
ae wep a Ces freight freight 2-6-2 
ea train. train. 
7 ee eee 
|| Speeds attained (m.p.h.) : 
fee Maximumys tu.) 5, . 82 82 80 70 68 
| AV ELAS Ce Medina Mee. 0 53 58 ray 34 33 
{| Weight of train (tons). . . 575 350 450 550 495 
|| Drawbar pull (tons) : 
cp MEMO vari opel > io Sn 115 6.8 8.0 8.0 8.4 : 
Ni (G0) ganeyoplng es 1s 4.9 OS 2.5 2.5 = 3 
UN BS ails. Teg Bel cewe ‘= — — 2.4 ‘ce 
|| Drawbar horse-power : S 
Maximum: Sustained. . . 1 647 1 100 948 948 912 3g 
|| Fuel and water consumption : s 
libs coalsper sD. Hee o. =) . 2.92 3.34 2.95 3.89 3.54 = 
Lb. water per D.H.P.H. . 25.6 25.5 22a5 29.9 Ziel n 
Evaporation : S 
Lb. water per lb. coal. . 8.76 7.56 7.56 Ten aan & 
Steam temperatures at: Ey 
Shecehan, wlacsin, CUR 1a, 3g ee 580 580 
(Temperatures at header and 
exhaust not taken. ) 
Steam pressures in: 
Bowlers bs /sqarinagemees 250 225 22 225 225 
Steam chest, lb./sq. in. 245 210 212 212 - 
xhanust., Iby/sq. i. 6 
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reduction gearing. 


APPENDIX N/2. — General arrangement of turbine and 
é London, Midland and Scottish Railway. 
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APPENDIX N/3.— Quill drive 
on leading axle. — London, 
Midland and Scottish Railway. 
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PART THREE. 
Tests of locomotives on testing plants and on the line. 
APPENDICES TO PART THREE. 
ypendix : Chapter | Question 
P Detail. Particulars. Administration. 4 iat ae 
umber. number.| number. 
P/1 Diagram. Boiler efficiency testing plant.|Baltimore and Ohio. 15 
Pe / 2 Drawing. Longitudinal section of Altoona]Pennsylvania. 15 2 
test plant. 
\P/3 Drawing. Cross-section of Altoona test|Pennsylvania. 15 2 
plant. 
P/4 Drawing. Longitudinal section of Swin-|Great Western. 63 2 
don test plant. 
P/d Drawing. Plan of Swindon test plant. [Great Western. 15 2 
P/6 Drawing. Side elevation and plan of Oi| Japanese Government. 15 2 
test plant. 
Pag Photograph. Arrangement of Oi test plant) Japanese Government. 15 2 
with engine in position. 
P/8 Drawing. Arrangement of « Alden »|Pennsylvania. 14 3 
friction brake (three revol- 
ving elements). 
me/9 Photograph. Alternative method of setting)Pennsylvania. 15 3 
engine wheel on brake roller. 
P/10 Drawing. Arrangement of water-cooled/Great Western. 15 3 
frietion brake. 
P/11 Drawing. Arrangement of <« Alden »| Japanese Government. 15 3 
friction brake (two revol- 
ving elements). 
12 Diagram. Method of setting engine wheel] Japanese Government. 15 3 
on brake roller. 
P/13 Drawing. Weighing type lever dynamo-| Pennsylvania. 15 4 
meter. 
Q/1 Diagram. Location of pyrometers in fire-}Pennsylvania. 16 1 
box. 
| Q/2 Diagram. Location of connections for|Pennsylvania. 16 il 
| measuring temperature in 
| steam and exhaust passages 
and back pressure. 
Q/3 Diagram. Location of thermo-couples for|Pennsylvania. 16 ] 
| measuring temperature of 
| exhaust steam. 
a Diagram. Location of thermometer and|Pennsylvania. 16 1 
gas sampling tubes in smo- 
kebox. 
. 
| Q/6 Forms used in the calculation : 
(Q/7 Tables. of the heat balance for the)Pennsylvania. 16 4 
ES boiler, with typical results.! 
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Appendix 


number. 


Q/11 | 
Q/12 
Q/13 
Q/14 


R/1 


R/2 


R/3 


T/6 


T/6(4) 


1th 
T/7 (4) 


T/8 


Tables. 


Photograph. 


Diagram. 


Diagram. 


Diagram. 


Chart. 


Graph. 


Table. 


Table. 


Graph. 


Chart. 


Table. 


Table. 


Statement. 


Statement. 


Chart. 


Particulars. 


Forms used in the calculation 
of the heat balance for the 
boiler, with typical results. 


Plan view of dynamometer car 
underframe shewing instru- 
ment table and push and 
pull springs. 


Plan of lay-out in dynamome- 
ter car. 

Plan of lay-out and end and 
side elevations of new dyna- 
mometer car under construc- 
tion. 


4-6-0 brake locomotive, with 
lay-out of steam and water 
pipes. 

Dynamometer car records of 


tests with express passenger 
Engine No. 3923. 


Characteristic curve (drawbar 
pull and horse-power) for 
VY. 3 class engine No. 5350. 


Performance (including indi- 
cating data) of V-3, 4-6-4 
type engine, No. 5350. 


Full consumption test of en- 
gine No. 5350. 


Characteristic curves of draw- 
bar pull and speed for four- 
cylinder 4-6-0 « Castle » 
class engine. 

Curves indicating performance 


obtained on test with «Castle» 
class engine. 


Particulars of information ta- 


ken during power and con- 
sumption trials. 


Particulars of information ta- 


ken during power and con- 
sumption trials. 


Brief summary of types of test 


made. 


Brief summary of types of test 


made, 


Performance of Paci 
with 400-ton train 
gradients. 


Administration. 


Japanese Government. 


London, Midland and 
Scottish. 
London and North 
Hastern. 


Japanese Government. 


London and North 
Eastern. 


Buenos Ayres Great 


Southern. 


Baltimore and Ohio. 


Baltimore and Ohio. 


Baltimore and Ohio. 


Great Western. 


Great Western. 


London, Midland and 
Scottish. 
London and North - 
Eastern. 
London, Midland and 
Scottish. 
London and North 
Eastern. 
fic engine|London and North 
on heavy Eastern. 


Chapter 


number. 


16 


aby 


17 


Ly 


18 


19 


19 


19 


19 


19 


RS) 


19 


19 
19 


1g) 


Questiy 
nuns 
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[/10 


Detail. 


Graph. 


Graph. 


Graph. 


Table. 


Table. 


Particulars. 


Cylinder performance at vary- 
ing speeds and _ cut-offs, 
D.4 engine, Caprotti valve 
gear. 

Cylinder performance at vary- 
ing speeds and_ cut-offs, 
D.5 engine, Walschaerts val- 
ve gear. 

Cylinder performance at vary- 
ing speeds and_ cut-offs, 
E.I.Rly. engine No. 252. 


Example of performance tests 
carried out. 


Example of running resistance 


Administration. 


Great Indian Peninsula. 


Great Indian Peninsula. 


Great Indian Peninsula. 


Japanese Government. 


Japanese Government. 


Chapter 


number. 


19 


19 


19 


Question 


number. 


2 Graph. 


carried out. 
Table. Example of train 

test earried out. 
between 


Graph. Relation 


test. 


consumption and 


gine. 


and mechanical efficiency test 
resistance|Japanese Government. | 19 


maximum|London and North 20 
drawbar pull and speed at 
different cut-offs, 4-4-0 three- 
cylinder locomotive on power 


Relation between hourly water/London and North 20 


H.P., 4-4-0 three-cylinder en- 


Eastern. 


drawbar Eastern. 


CHAPTER FIFTEEN. 
Locomotive testing plants. 


1 and 2. Location, date of erection 
and brief description. 


Three Administrations only have in- 
stalled complete locomotive testing 
plants. 

The Pennsylvania plant, erected at 
the St. Louis Exposition in 1904, was 
transferred to Altoona in 1906. This 
plant is well illustrated in Appendices 
P/2 and P/3, and although only four 
pairs of supporting rollers with brakes 
are shewn, five pairs of coupled wheels 
can be dealt with atl the present time. 

The Great Western Railway plant was 


erected at Swindon Works in 1904, and 
is being extensively renovated this year. 
The plant is illustrated in Appendices 
P/4 and \P/5, from which it will be seen 
that three of the five pairs of supporting 
rollers are braked. Belt drive from a 
pair of braked rollers to one pair of 
unbraked rollers enables an eight-coup- 
led engine to be tested. An air com- 
pressor capable of absorbing 500 I. H. P. 
can be used as a brake when constant 
conditions are not required, and the 
speed does not exceed 50 m.p.h. 

The Japanese Government Railways 
plant, originally constructed at Tokyo 
on the lines of the Pennsylvania plant, 
was destroyed by earthquake in 1923. 
It is at present under reconstruction, 
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and Appendices P/6 and P/7 give a 
general idea of the lay-out which is 
being adopted. Four pairs of supporting 
rollers form the test bed, the brakes 
being mounted so that either steam or 
electric locomotives can be tested. With 
electric locomotives a chain drive is 
used to couple four pairs of rollers to- 
gether to test the individual axle drives. 

An interesting plant, although not a 
complete testing plant (there being no 
brakes or dynamometer), was put down 
by the Baltimore and Ohio Railroad in 
1924 with the object of testing boiler 
efficiency. The drive is by electric mo- 
tor to a dummy axle, through which the 
valve gear can be operated. The engine 
piston is blocked in the mid-position 
and a dummy connecting rod and slide 
fitted. See Appendix P/1 for general 
arrangement diagram. 


3. Type of brake and roller setting device 
to centre line of wheel. 


The Pennsylvania and Japanese Go- 
vernment Railways employ the « AI- 
den » absorption brake of the fluid 
friction type. In the former case three 
cast iron discs are used as the revoly- 
ing elements, whilst in the Japanese 
design only two cast iron discs are fitt- 
ed. The stationary elements in each case 
are copper diaphragms pressed against 
the disc faces by water pressure. Lu- 
brication of the disc faces is by centri- 
fugal action. See Appendices P/8 and 
P/11 for illustrations of these brakes. 

The G. W. R. employ water-cooled 
band friction type brakes, power being 
applied through hydraulic rams. See 
Appendix P/10. 

In all three cases the brakes are fitted 
at both ends of the supporting rollers. 

On the Japanese plant the axle of the 
supporting rollers is carried on hydrau- 
lic cylinders in order to measure the 
hammer blow. 

There is no uniformity of practice 
between any of the three Administra- 
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tions in the method employed for ensur- 
ing that the vertical centre line of the 
wheels and rollers coincide. Two me- 
thods are employed by: the Pennsylvania 
Railroad: I) a metal frame containing 
a spirit level is mounted on the top of 
the supporting roller so that co-inci- 


dence of centre lines is registered by - 


the spirit level. A check by means of 
sliding scales from the ends of the me- 
tal frame to the tyre surface is also 
made; II) Appendix P/9 is a photo- 
graphic illustration of the alternative 
method, and needs no description. 

The G. W. R. method very closely 
resembles that of the system in use at 
Vitry, namely, the setting of the wheel 
and roller vertical centre lines to a com- 
mon horizontal chord. 


The Japanese Government Railways 
set direct by means of the plumb line, 
and Appendix P/12 illustrates this dia- 
grammatically. 


4. The dynamometer. 


The Pennsylvania and Japanese Go- 
vernment Railways employ similar dy- 
namometers of the lever type, resistance 
being taken by plate springs and torsion 
rod (see Appendix P/13). Neither Rail- 
way appears to be entirely satisfied with 
this type, the Japanese Government Rail- 
ways reporting that a dynamometer of 
the hydraulic type is being contemplated 
owing to the inaccuracies caused by re- 
ciprocating balance at high speeds. The 
Pennsylvania Railroad increase the ba- 
lance in the driving wheels so that the 
whole of the reciprocating weights are 
balanced for high-speed testing. 

The degree of sensitivity of the Japa- 
nese Government Railways’ dynamo- 
meter is given as eight degrees between 
pulls of 2.46 and 23.6 tons to give 1” 
movement of the recording pen, resis- 
tance springs being changed to give this 
sensitivity. 

The Pennsylvania Railroad in the de- 
termination of the accuracy give static 
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calibrations which shew the error not The G. W. R. report that the design of 
to exceed 2 % to 4 %. The readings the new dynamometer has not yet been 
are accordingly corrected. finally settled. 


5 and 7. Capacity of the plant, and if gauge is variable. 


The following table sets out comparative particulars of the three plants : 


: Pennsylvania See 
Particulars. Ree eohal G.W.R. Government 
; 7 Railways. 

Maximum number of coupled ax- 5 3 4 
les braked yet: ibe: 

Minimum distance between verti- AY QI7 Diets Bye DM 
cal centre line of rollers . : 

Maximum dimensions of locomo- 38% 4/7 aes 32’ 2/7 centre line 
tives which can be accommo- wheelbase. of chimney to 
dated ates fe es centre line of 

trailing axle. 

Gauge, and whether fixed or va- 4¢ 8 1/2" AL TS Mf 2t2 Syke) aie. 
Wiha, Sek ene wees Weeder fixed. fixed. fixed. 

Maximum axle loading, coupled Designed, 22.5 tons. Normal, 16 tons. 
wiheelomw peta) Jari, SRM 31.2 tons. Actual maximum, 

Actual max. : 18 tons. 
33-5 tons. 
Maximum power absorbed in re-| 4000 D.B.H.P. 2000 B.H.P. Drawbar pull of 
lation to brake speed. . . . at 276 r.p.m. 14.75 tons. 
(8 brakes or 500 
D.B.H.P./Brake). 
Maximum speed of plant. . . 90 m.p-h. 80 m.p-h. Maximum not gi- 
actual (but this} ven,except as in 
is not consider-| excess of 62.5 
ed maximum). m.p.h. 

Maximum tractive effort of the 80 000 Ib. Capacity of new 79 500 Ib. 
Gynamiometerys 5 4 5 5 = = (35.7 tons). dynamometer (35.4 tons). 

not yet decided. 

6. Use of test plant by other railways ciency plant are contemplated by the 

or by locomotive builders. Baltimore and Ohio Railroad. 


With the exception of the Pennsylva- The Pennsylvania Railroad, from, ex- 


nia Railroad, the test plants are used perience, consider a general increase of 
exclusively by the owning Company. size and dynamometer capacity desir- 

In the case of the Pennsylvania Com- able, coupled with improved facilities 
pany, three other Railways have made for handling coal, ash and cinder; the 
use of the plant, and one locomotive provision of roller bearings to the axles 
builder on four separate occasions has of the supporting rollers, and controls 
tested engines. One manufacturer of for speed (automatic) and boiler feed 
locomotive equipment has also used the water temperature. 


plant to test his products. The Great Western Railway have, in 


; Nae the modernisation of the brakes of their 
8. Expansion and modification of plant. plant, given more flexible control. The 


No modifications to their boiler effi- minimum distance between rollers cen- 
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tres of 5’ 3” is an improvement just car- 
ried out. 

The Japanese Government Railways, 
in addition to the consideration of a 
hydraulic dynamometer to replace the 
existing lever type, are contemplating 
the extension of the plant to accommo- 
date the six driving axles of modern 
electric locomotives now in use on their 
system. 


9. Special apparatus. 


Only the Japanese Government Rail- 
ways report the provision of special 
apparatus. A smoke density recording 
apparatus worked on the projected light 
and photo-electric cell principle is 
installed. 


CHAPTER SIXTEEN. 


Conducting tests on locomotive 
testing plants. 


1 and 2. Preparation and time taken 


to instal locomotive on the plant. 


The Pennsylvania Railroad, who alone 
give any detailed information under 
these headings, particularly stress the 
importance of coupled wheel diameters, 
allowing only 1/16” difference in dia- 
meter between the wheels of any two 
axles. Wheels on the same axle must 
be exactly the same diameter on the 
tread. Journals must be concentric with 
tyres. Quartering must be checked and 
all reciprocating parts balanced. Frames 
and cylinders must be checked for align- 
ment. Boiler tubes must be new, or new- 
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ly pieced, and drawbar pin-hole bushed 
and reamered. Appendices Q/1, Q/2, Q/3 
and Q/4 should be studied in connection 
with the location of the various measur- 
ing apparatus. Three to four days are 
usually required to instal the engine on 
the plant complete with the necessary 


apparatus, and the same length of time. 


is quoted in the case of the Japanese 
Government Railways. 


3. Method of conducting power 
and consumption tests. 


The Pennsylvania Railroad test with 
full open regulator, maintaining uniform 
speed with a fixed cut-off. 


The Great Western Railway run for 
about forty minutes to stabilise condi- 
tions prior to testing. Power tests are 
made under full regulator at varying 
cut-offs for the duration of half-an-hour 
each. 


A full series of tests are run by the 
Japanese Government Railways, by mak- 
ing four or five tests at constant cut-off 
and varying speeds, and four or five 
more tests at constant speed with va- 
rying cut-offs. <A total of 40 to 60 tests 
may be made, covering the entire range. 
All tests are made with full regulator. 


4. Preparation of heat balance sheets. 


Apart from the G. W. R., which pre- 
fers to make consumption tests in actual 
service with the dynamometer car, the 
preparation of heat balance sheets from 
plant tests follows accepted practice. 
The Pennsylvania and Japanese Govern- 
ment methods are reproduced as Appen- 
dices Q/5 to Q/14 inclusive. 


1 and 2. Year built and date of subsequent major 


CHAPTER SEVENTEEN. 


Dynamometer cars. 


alterations (or additions), 


together with brief particulars of the cars. 


I et i ee 


Railways. 


Year 


built. alered 


er ee Te 


Year 


Brief 
detail of 
alteration. 


Brief general description 
(excluding dynamometer). 


Car carried on two four-wheeled bogies. Length 62’ 0’ over 


buffers. Amsler table with special apparatus for measu- 
tenos Ayres Great ring drawhbar-H.P. on three seales, inertia forces and total 
Southern 1927 work done on drawhbar on three scales. Travel of paper 
can be on distance or time basis with three rates of tra- 
vel as regards time, and three stages for distance. « Mai- 
hak » indicator gear, with remote control. 
Paper mechanism 
ri 5 ee, es / 7 ‘ar. earri wie our-w e cles, a0" 5()7 a 
Wtimore and Ohio.| 1913 | 1945 drive, (new ty- Car carried ont 0 four-wheeled bogies Length 50’ 9 
pe) over headstocks. 
= Dynamometer  ca- = : ; , F 
laware and Hudson| 1905 | 1909 “pacity ec eee No detailed information supplied. 
D Car carried on two four-wheeled bogies, having 33’ 0/7 cen- 
nnsylvania 4906 | 1920 ve eae O14 ae tres. (Car fully described in Bulletin of International 
[Pesenitny casee-) Railway Congress, January, 1906, page 264). 
Car carried on two four-wheeled bogies. Track wheel revo- 
eat Western. 1900 lutions, 440 r.p.m. Special instruments comprise recording 
apparatus for moment of brake application on any vehicle. 
Car carried on two four-wheeled bogies. Spring-loaded 
track wheel located between wheels of leading bogie. 
eS : Geared travel of paper over instrument table in six stages 
ndon Midland and se iatrnee ae on ane from 6 to 207 0” per mile. 
ta. Jw ded. 5 ; ; = : ac 
Scottish et Rotating dise integrator and inertia ergometer fitted. 
Photographic plan of car underframe shewing table and push 
and pull springs in Appendix R/1. 
- : Car carried on two four-wheeled bogies. Length 50’ 6” 
1933 |1933 : Traction} over buffers. Weight 32 tons 17 ewts. Rotating dise 
: & spring improved. type integrator driven by spiral gear and universal joint 
nd d ‘North 5 Fee aa ; Palas: ; iy) a Rea 
aon and ‘No 1906 | 1935 11935 Transmis- from track wheel making 440 r.pm.  Hlectro-magnetic 
YJastern Sianeocumencn. relay control on recording pens. Pyrometer, chronometer, 
Sirad se toeont speed indicators and counters are spring-supported, in 
improved. ~ addition to the instrument table, which is also vibration- 
damped. See Appendix R/2 for plan of lay-out. 
Car carried on two four-wheeled bogies; the bogies and 
underframe constructed in America. The car is of spe- 
uth African 1926 cially rigid construction and drawbar pulls encountered 
with trains weighing 2041 tons have been succesfully 
recorded. ; 

. i Car carried on two four-wheeled bogies. Special apparatus 
zat Indian Penin-|1930) is installed to record work done by inertia forces. Track 
ula . : 1931 | gear equipment. Anemometer and recording instruments 

for testing electric locomotives also included. 
ee . | New car under construction will be mounted on two six- 
New car under 5 : ¢ 
lanese Government| 1915 wheeled bogies. A plan of the lay-out is shewn as Appen- 


construction. 


dix R/3. 
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3, 4 and 5. Particula 


Of the different types of dynamometer in use, the hydraulic type seems to be 
the most popular, six of the ten Administrations employing them. 


Buenos Ayres Baltimore Delaware Pennsylvania. 
Great Southern. and Ohio. and Hudson. 
Type Hydraulic. Hydraulic. Helical spring. Hydraulic. 
Capacity : 26.8 67 49 67 
Pulling forces (tons). : 
: oe Not designed to re- 4 2 
Buffing forces (tons) .. 26.8 ead thoue far ooe: Amount not stated. Amount not stateg | 


Three degrees. 
1” pull or buff for 
15.000 Ib. 


Pulls above 2500 1b. 
accurate within 1 % 
7500 Ib. of capacity of spring 


5.000 Ib. USL i 

«Emery> piston ty 
with nest of helice 
springs under prey 
sure of 150000 1 

(67 tons). Dray 


No information 


No information 
supplied. 


Sensitivity. supplied. 


Pull transmitted di- 
rectly to piston of 
17.8417’ diameter 


Two cylinders are 
cylinder. Resultant 


mounted between 


Special features. 


longitudinals of un- 
derframe. One pis- 
ton used for pul- 
ling, the other for 


pressure transmitt- 
ed to recording ey- 
linder. Piston mo- 
vement restricted 


bar therefore rig 
within this loadin 
Tf load exceede} 
foree on hydraul 


buffing Maxi- by interchangeable : ° : 
3 aan “ys peas piston is cushiond 
mum compression calibrated springs. ° 
Ae ae es by the sprim 
of spring 4”. Drawbar recording s : 
preventing stral 


pen has maximum 
travel of 97. 


Drawbar support# 
on roller path. 


CHAPTER EIGHTEEN. brake on both electric locomotive and 
dynamometer car. 

The L. N. E. R. brake locomotive is a 
two-cylinder simple 4-6-0 passenger en- 
gine, an outline diagram of “which 1s 
given as Appendix S/1. The lay-out 


Brake locomotives. 


Only two Railways employ brake lo- 
comotives. 


The Great Indian Peninsula Railway 
use electric freight locomotives capable 
of giving a resistance of 2500 drawbar- 
HP. at 18 to 25 m.p.h., but restricted to 
speeds below 35 m.p.h. With these 
locomotives the energy is dissipated by 
« regenerative » braking, assisted at low 
speeds by the application of the vacuum 


of the steam and water pipes is also 
shewn on the diagram. The water pipe 
from the boiler is 3/4” internal dia- 
meter, bifurcating at the smokebox, 
where connection is made to each cy- 
linder, the diameter being restricted to 
1/4” on entering the cylinder. The 
steam pipe from the boiler is 1/2 in- 
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the dynamometer. 


The following table sets out the main characteristics of 


each dynamometer 
LIEGE & 


ee a a ee oe rae 
a 
Laminated spring. Laminated spring. Laminated spring. Hydraulic. Hydraulic. Hydraulic. 
17 18 ; 17.5 112 67 35.4 


Deflection 0.45’ per Three degrees. 


: ae Yeletiets : ton load. No mea- 1’ pull for : 0.15 % of 
eflection 15/32/’ per No informat nie Pu : pee ey 

oFA ee Me } : at splied io surable difference Ae 12.500 Jb. ARC GTT 
3 =UPP " between loading and US) 450 ib: capacity. 


unloading readings. 37 500 Ib. 


Buffing and draw 
springs are inde- 
pendent. Means for 


oiler separation of adjustment to suit This dyna- 


The dynamometer is 
plates. 


load provided. Di- ae mometer was 
hale Ei supported on fric- 

rect recording on 5 constructed 
: tionless rollers. : ae 

paper roll, draw- in America. 

bar pull above and 

buffer thrust  be- 

low datum line. 


1ese particulars refer to the dynamometer of the car at present in use, and not of the new car under construction. 


ternal diameter and leads into the blast CHAPTER NINETEEN. 

pipe half-way down. Control valves for 

the water and steam are located in the Conducting tests with dynamometer 
cab of the brake locomotive. cars on trains. 

; SET Dae IES AS ae a Le 1 and 2. Preparation of the engine and 
in full gear, and 4 1/2 tons at 60 m.p.h. Gieniten aie tl i : 
and 55 % cut-off have been obtained, Pawnee ee it up the necessary gear, 
| but the best recorded performance over ete., for testing. 

a distance of eight miles is the absorp- The extent of the preparation varies 
tion of 1520 drawhbar-H.p. at 60 m.p.h. so considerably that no general con- 
The maximum H.P. recorded is 1850 but clusions can be drawn. 

there was trouble with slipping. The Time is also variable, an example of 
Riggenbach system of braking has not which is the difference in time taken to 
been used on the L. N. E. R. fit the necessary apparatus in the case 
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of the London Midland and Scottish 
(eight hours) and the Japanese Govern- 
ment Railways (two and a half days). 

The Buenos Ayres Great Southern, 
prior to conducting efficiency tests 
with liquid fuel engines, fit the meces- 
sary steam piping from the cylinders 
to work the « Maihak » indicators, from 
which electric cables are taken to the 
recording apparatus in the dynamometer 
car. 

The preparation on the L. ING 18, COle 
sists of examining valves and pistons, 
blast pipes etc., checking safety valves 
and gauges, and the general examin- 
ation of the engine for defects; occu- 
pying about two days. 

Calibration of the boiler and tender 
on the South African Railways, and the 
checking of main dimensions such as 
wheel and cylinder diameters and exa- 
mination of front end on the Great 
Indian Peninsula Railway, are the only 
items specifically mentioned, apart from 
the Baltimore and Ohio’s adoption of the 
Code for Preparation drawn up by the 
American Society of Mechanical En- 
gineers; the time of preparation being 
about four days in each case. 


3. Method of conducting power 
and consumption tests. 


These may be roughly divided into 
‘two categories of power and consump- 
tion testing : I) those carried out with 
the object of reproducing actual running 
conditions, and IL) those which aim at 
establishing data under constant, or 
partly constant conditions, and in one 
or two instances maximum performance 
on the road. 


In the first series the American Rail- 
ways, the G. W. R. and the South African 
Railways may be grouped exclusively, 
and in the second category the Buenos 
Ayres Great Southern, the Great Indian 
Peninsula and the Japanese Government 
Railways. Power and consumption test- 
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ing by both methods are common to the 
L. M. S. and L. N. E. Railways. 


The method employed in carrying out 
tests under normal train working con- 
ditions is too well known to need de- 
tailed explanation and it is sufficient to 
mention, therefore, that continuous re- 
cords of time, distance, speed and draw- 
bar pull are taken, together with inter- 
mittent recordings of boiler and steam 
chest pressures, cut-off and regulator 
openings. From this data, and from par- 
ticulars of the total coal and water con- 
sumed, the D.B.H.P., consumption of fuel 
and water per drawbar-H.P. or per mile, 
together with the evaporation, can be 
calculated. 


In the case of dynamometer car trials 
under constant or partly constant con- 
ditions, power maxima for particular 
cut-offs are possible, and the Great In- 
dian Peninsula Railway select a gradient 
of suitable length, adjust the cut-off un- 
til it is just possible to maintain steam 
and water, and run under these condi- 
tions for about two miles. The method 
put forward by the Japanese Govern- 
ment Railways is in effect similar, in 
that special trains are run in calm 
weather over continuous sections of up- 
erade. The L. M. S. and L. N. E. obtain 
their maximum performance data on fa- 
vourable stretches of line under full re- 
eulator opening. 


4, Exemples of tests. 


Specimen results of tests carried out 
have been submitted by the Baltimore 
and Ohio and Japanese Government 
Railways in tabular form, Appendices 
T/1,.T/2° and. 1/38, end 1/12 sto5 Pia. 
respectively; and in the form of graphs 
by the Buenos Ayres Great Southern, 
Appendix T/0; the G. W. R., Appendices 
T/4 and T/5; the L. N. E. R., Appendix 
T/8; and the Great Indian Peninsula, 
Appendices T/9 to T/11. These test re- 
sults have been compiled on generally 
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accepted lines and cover a wide field 
of testing. 
The L. N. E. R. has included, in Ap- 


pendix T/7 I), a list of some of the 
different kinds of tests carried out, to- 
gether with particulars (Appendix T/6 
I) of the headings under which infor- 
‘mation is compiled. The L. M. S. R. has 
‘Set out, in Appendix T/7, the various 
types of test conducted and in Appendix 
T/6, the headings under which particu- 
Jars are obtained, and although no spe- 
cific results have been included by this 
Administration, test results of new en- 
-gines have been given in Appendix L/34 
| (Part Two, Chapter 12 of this report). 


Similarly, test results of their new Pa- 
cific locomotive (see Report, Chapter 12, 
Question 2) give an example of the South 
African Railways’ tests carried out. This 
Administration has also investigated 
questions of chimney, blast pipe, spark 
arrestor and fire grate design by means 
of the dynamometer car. 


The Japanese Government Railways, 
in addition to the test data supplied, con- 
duct performance tests of electric and 
diesel locomotives, comparative tests of 
‘locomotives before and after alteration, 
and examination of operative abilities 
of the engine crew. 


CHAPTER TWENTY. 


Conducting tests with dynamometer 
cars and brake locomctives. 


Only the London and North Eastern 
Railway has reported on the questions 
asked under this Chapter. 

The preparation of the engine and the 
time taken to fit up the necessary gear 
is practically the same as in the case 
of testing with dynamometer car only. 
The test train is formed with the engine 
under trial leading, the dynamometer 
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car in the middle and the brake loco- 
motive last. 

The method of testing for power, after 
selection of the particular speeds and 
cut-offs at which information is re- 
quired, is to set the engine under test 
in the required cut-off and open the 
regulator slightly. The brake locomotive 
assists up to within 5 m.p.h. of the pre- 
arranged speed, after which the regu- 
lator of the engine under test is fully 
opened. The brake locomotive is then 
put slowly into reverse gear, the regu- 
lator still remaining open. The water 
injection valves to the cylinders. and 
steam valve to the blast pipe are opened, 
and by means of the reversing gear on 
the brake locomotive, the speed is main- 
tained at the required figure. Similar 
tests are made for varying cut-offs and 
speeds over the whole range. 

Consumption tests have so far been 
confined to water consumption. Two 
speeds and two cut-offs are selected and 
the brake locomotive is used in the same 
manner as for power testing, compari- 
son being made between water consump- 
tion and work done. 

Prior to making either power or con- 
sumption tests, a distance of about 
10 miles is run to warm up. 

Appendices U/1 and U/2 give exam- 
ples of power and consumption tests 


made. 


* 
* * 


CHAPTER TWENTY ONE. 


A. Nature of tests. 


a) Tests carried out on the test plant only. 


The Pennsylvania Railroad confine 
power and consumption testing of lo- 
comotives to the stationary plant. 75 lo- 
comotives, both steam and electric, have 
been fully tested between 1906 and 1932. 

The Great Western Railway carry out 
steam consumption tests on their plant 
and tests to determine modifications ne- 
cessary to valve gear. 
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The Japanese Government Railways 
do not confine any particular tests to 
the plant alone. Testing generally, free 
from the influence of weather, track 
conditions, voltage changes, etc., is un- 
dertaken. Exact comparisons of diffe- 
rent locomotives and determination of 
the actual values of fuels are tests also 
carried out. 

The opinion expressed by the Great 
Indian Peninsula Railway is that more 
accurate results could be obtained from 
the test plant for information on the 


temperature of bearings at various 
speeds, balancing and effect on the 
drawbar, and draught and smokebox 
conditions. 


b) Tests carried out on the line. 


1) With dynamometer car only. 

A variety of tests are carried out by 
this means. 

The American Railways utilise the 
dynamometer car for the correct deter- 
mination of tonnage rating of trains; 
the Baltimore and Ohio, in addition, con- 
duct power and consumption tests, tests 
of air brake operation, train resistance 
and examination of problems connected 
with the speeding up of schedules, whilst 
the Delaware and Hudson Company li- 
mit the tests carried out to consump- 
tion, and acceleration and retardation 
tests, in addition to the tonnage rating 
tests. 

The Great Western Railway conduct 
full heat balance trials with the dyna- 
mometer car, and the L. M. S., L. N. E., 
and South African Railways carry out 
tests on general locomotive performance 
under working conditions, together with 
certain testing of special features (fuels 
GUC, wa wees CANS Gi tvs IL, Wil, Ss) lane 
LN. EB. R., in certain ‘cases: over fa= 
vourable section of line, obtain infor- 
mation on the maximum output of the 
engine, which serves as a useful guide 
in the timing of trains. Brake tests, and 
tests of train resistance are also made. 
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The Great Indian Peninsula Railway 


find the dynamometer car, together with | 


the brake locomotive in some cases, in- 


dispensable to the determination of cas 
Re- 
i] 


pacity under service conditions. 
sistance of the engine and train, and of 


the track are determined, and oscilla: | 


tion tests also made. 

The Japanese Government Railways 
carry out tests on the general perfor- 
mance of locomotives under the in- 
fluence of weather and track conditions. 
Engine and train resistance are deter- 
mined and comparative tests with other 
locomotives made. 


Il) With dynamometer car and brake 


locomotive. 


The use of brake locomotives being 
confined to the London and North Eas- 
tern and Great Indian Peninsula Rail- 
ways, the range of tests carried out is 
necessarily limited. Both Railways car- 
ry out power and consumption tests, but 
the L. N. E. R. concentrate rather on 
maximum output of power at varying 
cut-offs and speeds, whereas the G.I.P. 
utilise the brake locomotive as a definite 
and fixed resistance and perform their 
tests to discover capacity under work- 
ing conditions. The determination of 
the relationship between pressure and 
temperature at various points in the 


steam circuit at different power outputs | 


is one form of testing apphed by the 
L. N. E. Railway. 


c) Tests carried on the test plants and 
er en the line. 


The Pennsylvania and Great Western 
Railways do not carry out similar types 
of test by the two methods, but the Ja- 


panese Government Railways do carry 
out performance tests by both methods. | 


The Great Indian Peninsula Railway 
suggest that indicator diagrams could 
be taken equally as well on the test plant 
as on the line. 


| 


i 


| 


| 
| 
| 
| 


i 


| 
| 
| 
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B. Comparison of results. 


1. Results obtained with similar tests 
carried out on the plant and on the line. 


Since only the Japanese Government 
Railways attempt to carry out similar 
tests by the two methods, it is to be 
regretted that no data of actual tests is 
available. However, the opinion formed 
by this Administration is that correc- 
tions should be made for such diffe- 
rences as exist in drawbar pull and heat 
balance. In the case of plant tests, the 
drawbar pull recorded would be of a 
higher value owing to the absence of 
the tender and of friction, wind and 
track resistances. Similarly, allowance 
should be made for the greater loss due 
to radiation in the determination of heat 
balance by service tests. 


2. Time occupied in carrying out similar 
tests on the plant and on the line, and 
on the line only, by dynamometer car 
and brake locomotive, and by dynamo- 
meter car only. _ 


Plant and line tests : 


The Japanese Government Railways 
report that performance testing on the 
plant occupies about two days (this is 
additional to the time taken to set the 
engine on the plant and couple up). No 
specific time is given by this Railway 
for similar line tests. 


Line tests only : 


The London and North Eastern Rail- 
way reports that there is little difference 
in the time occupied in carrying out 
similar tests with or without brake loco- 
motive, but the South African Railways 
state that no comparison is available, 
about fourteen days being occupied to 
conduct performance tests including 
indicating with dynamometer car only. 
The electric (freight) brake locomotives 
are used only to test goods engines. 
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C. Conclusion on the merits 
of the three methods of testing. 


1. Conclusions on plant and line testing. 
(See also brief summary of individual replies). 


The views expressed by the six Ad- 
ministrations replying to this question 
are set out in full in the Summary. The 
only two Administrations to agree prac- 
tically unanimously are the Pennsylva- 
nia Railroad and the London and North 
Eastern Railway, and the main points in 
agreement are: I) that it is extremely 
difficult to obtain accurate comparisons 
from line tests under working conditions 
with dynamometer cars only; IL) that 
accuracy would be greatly increased by 
the addition of brake locomotives, and 
II) that test plant results are strictly 
accurate and comparable one with ano- 
ther. The last view expressed is also 
shared by the Great Western Railway, 
when applied to cylinder conditions, but 
full heat balance tests are conducted on 
the line by this Railway, because boiler 
steaming is adversely affected when 
running on the plant. 

The Japanese Government Railways 
express an independence of opinion 
which is interesting in view of their 
plant and line testing experience. They 
claim that each has its special merits 
and that both are used, but the method 
of testing depends entirely on the form 
in which the results are required. 

The L. M. S. express the view that line 
tests with dynamometer cars afford a 
sufficiently accurate guide to capacity 
for everyday working conditions; dyna- 
mometer cars and brake locomotives 
provide matter for theoretical compari- 
son only, whilst stationary plants. still 
further cut out the varying conditions 
met with on the line and serve only as 
a theoretical guide to engine perfor- 
mance under ideal conditions. It is 
agreed that the test plant is the ideal 
means for obtaining actual engine per- 
formance, throughout the full range of 
working conditions. 
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The Great Indian Peninsula Railway 
express the view that given a level sec- 
tion of line about 80 miles in length, 
constant conditions can be very closely 
approximated. Taking into consider- 
ation the cost of testing, this Railway 
would prefer dynamometer car testing 
with specific test load to the stationary 
plant, but point out that the duration of 
stationary tests is valuable from the point 
of view of accuracy. It is stated that the 
most complete information would only 
be obtainable by testing with a combin- 
ation of the stationary plant, and line 
tests with the dynamometer car. 


2. Evaluations of savings claimed for va- 
rious devices by means of plant and 
line tests. 


The Pennsylvania Railroad report that 
the testing of comparative efficiency of 
special devices is, wherever possible, 
carried out on the test plant. 

The Great Western Railway state that 
it has been impossible to make any 
comparisons. 

The London and North Eastern Rail- 
way have no direct experience of testing 
special fittings by means of a test plant, 
but express the opinion that accurate 
comparisons could be made by this 
means, and consider the test plant to 
be ideally suited to this purpose. 

The Japanese Government Railways 
utilise the plant for the testing of de- 
vices associated with the locomotive 
when under power but point out that 
special fittings used in coasting can only 
be tested on the line. 


Summary of individual replies 
(Chapter 21). 
C. Comparison between testing loco- 
motives on a stationary plant and 
on the line. 


1. What conclusions have been formed on 


the relative merits of carrying out tests 
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on a test plant and on the line? For 
example, the claim is made that for com- 
parative purposes the results obtained 
on a test plant are superior inasmuch as 
the conditions under which the tests are 
made are identical. On the other hand, 
conditions on the test plant are not com- 
parable with those obtaining in normal 
service on the line or with brake-loco- 
motive tests. 

Discuss this briefly and say which is pre- 
ferred. 


Pennsylvania RR. — It is considered 
accurate results cannot be obtained with 
trains of varying resistance and speed on 
the line and for this reason a true measure 
of locomotive efficiency is impossible. Ac- 
curacy would be greatly increased by the 
use of a brake-locomotive, assuming constant 
speeds and loads. The accuracy of such a 
test could not be comparable, however, with 
that of a test made on a stationary plant. 
The only disadvantage of the stationary test 
seems to be that it does not measure the 
air resistance and the resistance of the lead- 
ing and tender trucks. 


Great Western Railway. — For certain 
tests on cylinder conditions, the stationary 
test plant is superior on account of the 
stable conditions, but full tests for heat ba- 
lance figures are only carried out on the 
line because boiler steaming is adversely 
affected when running on the plant. 


London, Midland and Scottish Railway. — 
Dynamometer car tests under working con- 
ditions considered a satisfactory method of 
obtaining engine performance with regard to 
everyday working capacity. They afford a 
sufficiently accurate guide for the operating 
department in respect to capacity. Dyna- 
mometer car tests with brake-locomotives 
(constant speeds and cut-offs) provide mat- 
ter for theoretical comparison and are of 
little use as a guide to general locomotive 
performance. Stationary plant tests still fur- 
ther cut out the effect of varying conditions 
met with on the line, and can only be used 
as a theoretical guide to engine perfor- 


DECEMBER 1936 


mance under ideal conditions. It is agreed 
that for obtaining the actual engine perfor- 
mance under all varying conditions of oper- 
ating, the stationary test plant may be 
considered the ideal means. 


London and North Eastern Railway. — 
This Company has not had any direct ex- 
perience with test plant work except for 
the test carried out with the P. 2 type en- 
gine, No. 2001, « Cock of the North » at 
Vitry, in 1934-35. Stationary plant testing 
provides a strictly uniform basis for com- 
parative trials, and is the best method for 
determining the effects of changes in design. 
Testing on the line by means of a dyna- 
mometer car, whilst reproducing the actual 
working conditions at the time of testing, 
does not ensure a uniform basis for com- 
parative purposes. Testing by means of 
brake-locomotives in conjunction with a dy- 
namometer car is the most accurate method 
of testing engines on the line; conditions of 
load and speed may be controlled more 
exactly and the tests repeated as often as 
required. Stationary plant results do not 
reproduce working conditions and such trials 


BULLETIN OF THE INT. RaiLway ConcRrEss ASSOCIATION 


1411/121 


should be implemented by tests on the line 
to determine the capacity, efficiency and 
behaviour of the locomotive under these 
conditions. 


Great Indian Peninsula Railway. — If a 
level section of road, about 80 miles long 
is available, constant conditions can be 
approximated. If the proportionate expenses 
of testing are considered, the use of a dyna- 
mometer car with specific test load would 
be preferred to testing on the stationary 
plant or by means of a dynamometer car in 
ordinary service. From the point of view of 
accuracy, the long duration of stationary 
plant tests is valuable. The combination of 
the stationary test plant and the dynamo- 
meter car for roads tests would give the 
most complete results. 


Japanese Government Railway. — De- 
pending entirely on the nature of test to 
be made and in what form the results are 
required, the method of testing (i.e. by sta- 
tionary plant or line tests), is selected. Each 
form has its special merits and both are 
used. 


(See Summary on page 1444/154.) 
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APPENDIX P/6. — Side elevation and plan of Oi test plant. 
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APPENDIX P/7. — Arrangement of Oi test plant with engine in position. 
Japanese Government Railways. 
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APPENDIX PS. — Arrangement of « Alden » 
friction brake (three revolving elements). 


Pennsylvania Railroad. 
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Japanese Government Railways. 


APPENDIX P/11.— Arrangement of « Alden » friction brake (two revolving elements). 
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APPENDIX Q/1.— Location of pyrometers in 


firebox. — Pennsylyania Railroad. 


APPENDIX Q/2.- Location of connections itor 


measuring temperature in steam and exhaust 
passages and back pressure. — Pennsylvania 
Railroad. 


7 


ALL DIMENSIC 
SHOWN ARE 
AP PROA\MAT 


iN 


SUPERHEATER 
PIPE FOR 

PYROMETER OPENIN 

INTO FIREBOX 


| 
| 
| 
i 
| 
I 


| 


THERMOMETER 
FOR TEMP. 

or STEAM 

in EXHAUST 


CONNECTION FOR 
MANOMETER TO 
INDICATE PRESSURE 
eoF STEAM IN EXHAUST 
FASSAGE. . H 


PENDIX Q/3.— Location of thermo-couples 
oy measuring temperature of exhaust steam. 
Pennsylvania Railroad. 


2ENDIX Q/4.— Location of thermometer 
and gas sampling tubes in smokebox. 
Pennsylvania Railroad. 
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APPENDICES Q/5 to Q/10. — Forms used in the calculation of the heat balance for the boiler, 
with typical results. — Pennsylvania Railroad. 


APPENDIX Q/5. 


2S a THE PENNSYLVANIA RAILROAD, 
OLASS ee she TEST DEPARTMENT. 
eee: = . ‘i Eee tae aS tex Lie RG POmiy NiO-) eececsesnesetans 
COMBUSTION CALCULATIONS — FRY METHOD. Altoona, Pa., 3-10-82. 
| Test Dry Equi- Effi- Heat CO Sts, Sune Ade Ae Weight 
No. coal valent ciency loss cb per pound of gas (*). dry gas 
fired evap. of due to COZ : per 
per per boiler. yadia- = pound 
hour. hour. | tion. 29 = 290 At At Net of coal 
ie smoke- | AOR above burned. 
| = box ri ‘ labor 
| a temp ee t ES 
a p- emp. > 
3 A | 
| 1 25 245 (B-C) 
| | x ae | 
| A 2 | 
= a 
Pounds. | Pounds. | Percent. | Percent. | Percent. Btu. Btu. | Btu. Pounds. | 
i Ea eT ai ale eta A Bow C D || 
521-A | 617 | 60926 | 55.4 28 | 128 a, 82 486 15.407 | 
| | ; 7 } 


(*) Sensible heat = ¢ (0.235 + 0.000014 t.) where t = gas temperature, deg. F. 
See also « A study of the loco. boiler » Fry, page 117. 


APPENDIX Q/6. 


LOCOMOTIVE : 
THE PENNSYLVANIA RAILROAD. 


RY PE 


CuAsS TEST DEPARTMENT. 


NUMBER. 


m ene a Report No. 
COMBUSTION CALCULATIONS — FRY METHOD. 


AlGOOMedss aimee 


| 


: Temperature Calorific : -< 
Desig- ] ‘ Ash in Carbon Hydrogen Smoke-box eas 
No. | nation. Deg. F. value per pound. | gry coal, | in coal. | in coal. Ps 
| — = = = : 
Air in Gas in | Dry coal.| Com- Carbon Carbon 
labor- smoke- bustib e. di-oxide |mon-oxid| 
atory. box. (COg) (CO) 
| 
Deg. Dee, Btu. Btu. Percent. | Pereent.| Percent.| Percent. Pereent) 
4 | ta 24h 25 28a 28b 28h 28) 28k 29 29h 
= ; = os = a : = = = = — SSS —————e 
521—A |200—40F| 82 568 13903 | 15279 8.16 78.26 5.05 12.6 0.2 | 
| Dae a2 BS E | 
| = = aie — ' = 


9 
| 


APPENDIX Q/7. 


LOCOMOTIVE : 


TYPE 
CLASS . 
NUMBER. 


COMBUSTION CALCULATIONS — FRY METHOD. 


Test No. 


Weight 
mixed gas 
per Ib. coal 

burned. 


Pounds. 


THE PENNSYLVANIA RAILROAD. 
TEST DEPARTMENT. 


Total 
sensible 
heat per 
lb. coal 
burned. 
(Fk 


se JD): 


Total 
sensible 
and latent 
heat in 
smoke-box 
gas per 
lb. coal 
burned. 


in smoke-box 


CO loss 


gas per lb. 
of coal 
burned, 


28.7 x 29b 


x 


10160 


Report No. 


Altoona, Pa., 


Total loss 


in smoke-box 


gas per lb. 
of coal 
burned. 


lal se Tl 


3-10-82, 


Total 
sensible 
and latent 
heat in 
smoke-box 
gas in 
percent of 
heat 
in eoal 
burned, 


Percent. 


F 


15.861 


K 


APPENDIX Q/8. 


58.61 


TYPE 
CLASS . 
NUMBER. 


LOCOMOTIVE : 


THE PENNSYLVANIA RAILROAD. 
TEST DEPARTMENT, 


COMBUSTION CALCULATIONS — FRY METHOD. 


a 


Report No. 
Altoona, Pa., 


3-10-82. 


Test No. CO loss in | All losses in} Heat taken | Heat taken | Air supplied] Heat loss 
percent of) smoke-box | up by boiler} up by boiler] per pound | in unburned 
heat in gas in in percent | in percent of coal fuel. 
coal burned. pereent of heat of heat burned. 
of heat in coal in coal 100-41e 
in coal fired. burned. 
burned. eS 
7a) |s 
ie NI) 
S% x Item 41 S 
= = a = 
S 7 Item 4la es 
Percent. Percent. Percent. Percent. Pounds, Percent. 
Il L M N O 1p 41b 
521-A 0.894 59.5 58.2 40.5 14.943 29.6 


’ gx 


| 


APPENDIX Q/9. 


. APPENDIX Q/10. 


LOCOMOTIVE : 
TYPE 

CLASS . 

| NUMBER. 


THE PENNSYLVANIA 


TEST DEPARTMENT. 


COMBUSTION CALCULATIONS — FRY METHOD 


RAILROAD. 


Report No. 
Altoona, 


ia 


oa alia THE PENNSYLVANIA RAILROAD. 
Mg ) 
| CLASS . TEST DEPARTMENT. 
SE Report No. ........-- | 
COMBUSTION CALCULATIONS — FRY METHOD. Altoona, -Pa., 3-10-44 
| ste Say? Efficiency of Air detied | per 
Test No. Heat loss Heat loss | Coal burned J 
due to CO. |in smoke-box} in percent 
gas. of coal fired.| Combustion.| Absorption. Pound How 
of dry coal | 
10; dle K x 4le N : fired. 38c xX 
x 100 x— 4le-4le yy = : | 
100 100 O 3 = 
= | 
x = | 
= x | 
Percent Percent Percent Percent Percent | Pounds. Poung 
1 Ale 41d 4le Alf 41g 41h z | 
521-A 0.5 ise TOA 69.9 83.3 10.5 801 


Test No. Desig- |Dry coal | Equiv. Heat balance 
nation. fired evap. 
per hour. | per hour. Efficiency Heat loss due to 
of boiler. 

External Fuel Imperfect 

radiation. escaping combustion 

unburned. | producing 
CO. 

Pounds. | Pounds. Percent. Percent. Percent. Percent. 
1 la 37d 4] 4la 41b 41e 
521-A |200-40-F | 7617 | 60296 55.4 28 | 29.6 0.5 


_APPENDICES Q/11 to Q/14.—Forms used in the calculation of the h 


with typical results. — Japanese Government Railways. 


APPENDIX Q/11. — Calculation sheet on heat balance (yy 


eat balance for the boiler, 


Example 
Item. Mark. Guinan ie 
coal. o 
Calorifie value of coal. leh, 7595 100 
Heat absorbed by boiler . Ete. 5959 78.46 
| Heat carried away in the dry smoke- 
box gases : 18h, 855 11.26 
Evaporation of moisture in coal . tal, 62 0.82 
A Heat carried away by steam formed 
Z by the burning of hydrogen . likey; 320 4.21 
i Heating moisture in air . late 23 0.30 
3 Carbon monoxide. lies 0 0 
Cinder. Tabs 318 4.19 
Radiation from boiler . 1BD 44 0.58 
\ Unaceounted for . Flies 14 0.18 
lls Cpe (i; — T,) 3x. CG. 
Eas (Wiest Wot 9 W,) x. {100-T,) 2. 7539.3. + Cp, x (T;-100) 
eli Go x (10022) = 53913 = Cp, x (7,100), 
late er, Sk (7h, See (Gl eas), 
Hos 5640 x Gy 
EIS, ely = SC Se. 
4 Total radiation loss in calorie/hr ] 
To CS, ae 


APPENDIX Q/12. — Calculation sheet on heat balance (2). 


Item. Mark. | Formula. Example. 
| 
| Carbon actually burned | Cre C — C, 0.6918 
} in coal 
4+ x CO, + O, + 700 A & aya 
= Dry smoke-box gases . = 3 (CO, + CO) x C,;. 13.38 
> . 
en Air required for combus- | Cenc Gwe <s-) 13.2] 
x tion 8 
=> 
Bee : CO ; 
a Carbon monoxide Gy (o=-co. G3 0 | 
2 Moisture in air required | G; Gh Se fp 0.192 
= for combustion 
Water formed by burning Ge ) Se El 0.4572 
| of hydrogen 
Weight of moisture in 1 cubic ; 760 373 4 4 h : 
metre air in test condition p po93 * px a73, Xing X \\ 0.01454 
Or) reg ee ee See lithe see : 


APPENDIX Q/13. — Calculation sheet on heat balance. 


Japanese Govt. Rys. (3). 


Trent Mark. Example. 
Coal. H, 7595 
Calorific value (calories) Cinder. itells 5054 
Coal consumption (ker.). For test. GF 693.6 
Water sprinkled to 1 kgr. coal. Wa, 5.48 
Weight (ker.) Cinder. Js aoe 
Water. Wi 1.28 
Moisture. W, 2.15 
ae 2 4: 2 ® eee Gi Ash. AG 10.34 
Weight of constituents of coal % Gerhou. C 73.23 
Hydrogen. H 5.08 
Oxygen. O 8.59 
Nitrogen. N Ls 
Sulphur. 5 0.20 
Weight of combustion products 
(%) Carbon in cinder. Gre 64.41 
Combustion production from 1 Cinder. Se 0.0630 
kor. coal (ker.) Carbon in cinder. Gs 0.0405 
Dry smoke-box (Ge 13.38 
oases. 
Weight (ker./ker. coal) Air for G, NSF 
combustion. 
Carbon mononxide. Gs 0 
Moisture in air for G; 0.192 
combustion. 
Weight (kgr./ker. coal) Water formed by G, 0.4572 
; the burning of 
hydrogen. 
Dry products (kgr./kgr. carbon). G; 19.35 
Carbon dioxide. Co, 13.05 
Constituents of smoke-box gases Oxygen, O, 5.05 
(%) Carbon monoxide. co er () 
Nitrogen. No $1.90 
APPENDIX Q/14. — Calculation sheet on heat balance. — Japanese Govt. Rys. (4). 
Item. Mark. Example. 
Mean temperature (°C) festing room. Ty 27.5 
Smoke-box. A 291.6 
Steam at atimo- Cp; 0.4615 
Mean specific heat . spheric pressure 
Smoke-box gases. Cp, 0.242 
Relative humidity (%) h 65.0 
Atmospheric pressure mm./Hg. . : P, 759.25 
Moisture in 1 cub, metre air saturated at room temperature 
(kgr.) Wis 0.0263 
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Midland and Scottish Railway. 


London, 


PENDIX R/1. — Plan view of dynamometer car underframe, 
shewing instrument table and push and pull springs. 
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APPENDIX T/0. — Dynamometer car records of tests with express passenger engine No, 3923. 
Buenos Ayres Great Southern Railway. 
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APPENDIX T/1. — Characteristic (curve-drawbar pull and horse-power) for V.3 class 
engine No. 5350. — Baltimore and Ohio Railroad. 


Nears: 
| 


iD 
> 


fs, 


Be 8 


Z 


la) 
= 
i 
4 e) 


: 


1430/140 


Equipped with 10” double admission piston valves, Walschaerts va 
Maximum valve travel at 75 % cutt-off 7” 


Rated boiler pressure 350 lb. per sq. in. ; Dia 
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THE BALTIMO} 


| 


A 


Performance (including indicating data) of V-3,' 


Data and computation of indicatos 


Diameter of piston rods 5.00” 


Horse-power constants. 


] ! 


Right cylinder 


Left cylinder . 


Location. 


Leaving 6érd. St. Stn., Chi- 
cago : St ae 
0.80 mile east of So. Chicago. 


Barnesville grade 35.00 miles 
west of Washington 


Nine mile grade 91.35 miles 
west of Baltimore 


55.70 miles east of Chicago . 
43.40 miles east of Chicago . 


48.50 miles east of Chicago . 


206.00 miles west of Willard. 


205.15 miles west of Willard. | 


Grade, 
per 
cent. 


Curve, 


degrees. 


5.0 


eens 


1.5 


0.8 


Tan. 


Tan. 


Tan. 


Tame 


Abpiay, 


Speed, 
m.p.h. 


Cut-off, 


per 
cent. 


~) 


or 


10 


10 


10 


Boiler. 


510 


540 


550 


545 


510 


540 


545 


540 


540 


Steam pressure, 
lb. per sq. in. 


Steam 
pipe. 


500 


520 


545 


555 
295 
530 
515 
515 


515 


Maxi- 
mum 


initial. 


500 


510 


520 


520 


290 


520 


505 


505 


505 


12: 


12! 


DECEMBER 1936 BULLETIN OF THE INT. RatLway Concress ASSOCIATION 1431/141 
t/2. 
gine No. 5350. — Baltimore and Ohio Railroad. 


110 RAILROAD. 
u. 


on locomotive No. 5350, class V-3. 

hauling train No. 6, Chicago to Washington, September 20 and 21, 1935. 
/16”?; Lead 1/8”; Exhaust clearance 1/16” ; 

lers, right 22.55’; left 22.50’; Stroke 29”; 

mference of main drivers 251.06’’. 

meV Hee. x M.P-H. x C. 


Head end. Crank end. 


0.12503 


0.11697 


0.12248 0.11642 


Resistance of engine 

‘ Mean Drawbar pull. and tender. 
al effective ea Cylinder Draw bar | Mechan- 

| pressure. | "4lcated) tractive : area. | kealetta |p On level (*) 
ee horse- Tn Available | horse- d ue to . 
i Average effort, en 5 tangent track. 
eam ower Actua], |on level | power. | ©l@ncy, |grade and 
: lb. per | P * | pounds. ctual, er cent. |cur | 
ipe. Sa ca pounds. | tangent, P * |curvature Pounds. | Pounds 

tae pounds. pounds. Mea | per ton. 


Booster 

160 264.6 | 684.1 | 47 508 | 59 200 41 215 593.5 on. +2 015 

190 183.1 $155.8 | 62 852 22 600 22 950 2 201.3 69.8 + 550 9 922 56.1 
00 144.6 5 148.9 | 25 952 17 300 25 400 2 839.2 90.2 +6 100 2 552 9.3 
00 123} 11 6217.6 | 22 986 15 800 17 140 2 599.6 74.6 +5 540 5 843 21.3 
100 128.7 5 293.7 | 26 087 16 200 15 705 2 240.6 68.0 — 495 7 582 26.8 
10 115.8 5455.2 | 20 777 14 500 16 370 2 706.5 78.8 +1 870 4 407 16.0 
10 | 88.5 2 942.7 | 15 878 9 800 | 9 800 1 816.3 Oil. 7 None. 6 078 228 
20 84.7 2 939.2 15 208 9 500 8 565 1 655.9 56.3 — 935 6638 | 24.2 
90 85.5 2916.7 | 14 983 9 400 9 290 1 808.5 62.0 — 110 (eS | AOR 

| 


‘ot corrected for acceleration. 
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APPENDIX T/5. — Curves indicating performance obtained on test with « Castle 


» 
class engine. — Great Western Railway. 
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Curves Indicating Performance on Trial Run of ‘Castle '’ Class Engine, G.W.R. 


(Reproduced by permission of The Railway Gazette). 
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APPENDIX 1/6. — Particulars of information taken during power and consumption trials. 
London, Midland and Scottish Railway. 


DYNAMOMETER CAR TESTS: ENGINE No. 


* 


Route 


Schedule 


Date 


Weight of engine and tender, 2/5 coal and water. . . . . tons. 


Weight of train behind drawbar, including dynamometer car, tons. 


Weight of train, includmg engine. ...... . - .- tons. 


Train-miles 


Ton-miles (excluding engine) 


» (including engine) 
Running time (actual\ee-een te ee eee 
» (Ginvellnohines Bigs) = 5 6 6 5 6 2 6 o 0 minins. 
Average running) speedos aaa Get ceesueelein cee eg et 
Wiewabenouen savour Rael 5 5 s 6 « 5 5 © 5 « 5 5 Wmyeeley 


Work done by engine in H.P./hours . 
» » H.P./mins 


H.P./minutes per ton-mile (excluding engine) . 


Coal: 
Total weight in Ib. 
Lb. per mile . 
Lb. per ton-mile (excluding engine) 
Lb. per drawbar-H. P./hour 


Lb. per sq. ft. grate per hour . 
Water: 
Total gallons used . 


Gallons per train-mile 


Lb. per ton-mile (including engine) . 
Lb. per drawbar-H.P./hour 


| Lb. per lb. of coal . 
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APPENDIX T/6 (1). — Particulars of information taken during power and consumption trials, 
London and North Eastern Railway. 


DYNAMOMETER CAR TEST DATA. ENGINE No. 


BOILER PRESSURE . 


re eee oe te eo ee See || ha eee Ee a eee 
ld 3 Tp een ar Se ee eee ee arenes 

eight? of engine 2/3" coal and water 1 ©. . 2. «  tonsje/—=__———see ae 
Weight of train with dynamometer car . LOMSe | Sane tS ERENCE TH 
Total weight of engine, car and train. . . . . tons. — — 

Se aineries tame aye ge UIIR Nowe Meesaile welsh Moma eile Sree ee a ae ee ee 


Ton-miles (xcllinginng Gavan) 5 . a 4 4 Seige a ae eee 


Ton-miles (excluding engine), 10 % added for passengers 
SOMUS TAG. Se ee eee aOR Pee Mee ile —<$<— | 


Ton-miles (including engine) . . . . . ———— 


Ton-miles (including engine), 10 % added for passengers 
and luggage coast, DOvice eet at Sete a a ee 


Running time . 


Time including stops 


Average speed 


Maximum speed . 


minutes. 
minutes. 
miles per hour. 
miles per hour. 


average drawbar pull. . ... .. : . . . . tons. 


Total work done by engine in horse-power/minutes . 


Total work done by engine in horse-power/hours 


Average drawbar horse-power . 


ie vliaximunmorawbam horsepower. = «6 4° fe). epee 
| Horse-power/hours per train-mile . ers SS eS 
Horse-power/minutes per ton-mile (excluding engine) . eee Ss 
Horse-power/minutes per ton-miles (excluding engine), 10 % 
AOC OM CEO ® Aaeeeit. ky t: Means AG ce wus ect sume —— re 
Water: 
C MOMS GONSUIMCC ps Mtoe = neeeee eee), ee = 
Callonsm peLeinlew eee ern Ae so a | ee —————————— 
) Pounds per ton-mile (including engine) | 
Pounds per ton-mile (10 % added) . ———— 
Pounds per drawbar horse-power/hour . ; oe 
Pounds per sq. ft. of evaporative heating surface/hour. . |— 
| Coal: 
\Wieighizeburneda Je ieee ee: G2) 292) E pounds): jnuiews set pote ee ee ee 


Roundsepersmilleyaes a ec es a Peed ws oe ek 
Pounds per ton-mile (excluding engine) . AMES ys 
Pounds per ton-mile (excluding engine), 10 % added. . im | 
Pounds per ton-mile (including engine) . Saree 

| Pounds per ton-mile (including engine), 10 % added . 
Pounds per drawbar horse-power/hour 

Average per sq. ft. of grate area per hour. . pounds. 


Evaporation: 
Pounds of water per pound of coal. © . 3 = . = =: me 2 ==" 
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APPENDIX 1T/7. — Brief summary of types of test made. 
London, Midland and Scottish Railway. 


Determination of general efficiency of two types of engine. 
Both engines are supplied with similar coal, and if of equivalen 
loads over the same route. 


t rated power, haul identical 


Determination of effect of acceleration in timing. 
ith a given load to the existing timings, 


Particulars obtained of the engine performance wl 
,and subsequently when running to the altered timings. The results are then compared. 
Determination-of efficiency of a special feature, fitting, ‘etc. 

Series of tests made with the same engine alternatively with special fitting in use and 
‘not in use, other conditions of test being similar. 


Determination of effect of alteration in efficiency due to the length of time in service of 


the engine. 
As far as possible conditions are kept comparable and tes 
between general repairs. 


ting is carried out at intervals 


' Determination of train resistance. 

The dynamometer car is reversed, and a series of tests m 
on train, and by train on engine, or in the case of a purely co 
the train on the dynamometer car, is measured. 


ade in which work done by engine 
asting test, the work done by 


Determination of effect of operation with varying types of coal. 
ame load over the same route with different classes of coal. 


The same engine works the s 
ns as mentioned in connection with previous tests, and 


All particulars are taken of consumptio 
results are compared. 
APPENDIX T/7 (1). — Brief summary of types of test made. 
London and North Eastern Railway. 


e ° ; > 
Full performance trials of a new type of engine. 

The information is compiled under headings shewn in Appendix T/6 (1), and in addition 
steam temperatures and pressures, smokebox gas analyses and indicator diagrams are taken. 


Comparative performance tests between two types of engine. 

These tests are usually run with alternate engines on regular booked trains daily, for 
a week or longer. Conditions are kept as comparable as possible (i. e. coal supplied, load, 
route, etc.). 


Time and load rating of train to determine the effect of acceleration and increased load. 

The train is run to the booked schedule first, and the power output required taken. 
A similar trial is then made at the accelerated timings to find the additional output necessary. 
Similar trials for loading are made when required. 


Trials of special fittings. 

In general these trials are made on the same engine with and without the special fitting 
in use.. Occasionally two engines of similar type are employed and one is equipped with the 
special fitting. Conditions are kept as comparable as possible. 


Brake tests. 

__ The accurate records necessary to obtain a reliable retardation curve can only be obtained 
with the dynamometer car. Particulars are taken of the speed, the moment of brake appli- 
cation on the engine and the distance and time taken to stop. 


Train resistance tests. 

For a comparison of rolling stocks, a level section of line is selected and the trials run 
at a predetermined speed. Particulars of the work done by the engine on the train are taken. 
The trials are run on the same day when possible to eliminate variation in weather con- 
ditions, ete. 
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APPENDIX 1/10. — Cylinder performance at varying speeds and cut-offs, D.5 engine, 
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Walschaerts valve gear. — Great Indian Peninsula Railway. 
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— Cylinder performance at varying speeds and cut-offs, E. I. Ry, engine 
No, 252. — Great Indian Peninsula Railway. 
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APPENDIX T/12.— Example of performance tests carried out. —Jap 


Date of test . 
aie 

Train number 
Test track section . 
Locomotive number 
Kind of test . 


May 18, 1936. 
1 900. 

Tosu-Moji (Kagoshima-line). | 
© 5513. 
Re 


anese Government Railways. 


rformance. 


Average steam pressure 
(kgr./em?), 


| Exhaust passage 
Steam chest . 


0.1059 
12.23 


Boiler 13.28 | 
Average draft (em. of EOE | Smoke-box Te 7.755 | 
ieee ; eal ae /Superheated steam ; eo aed ae 967.6 | 
Average temperature (°C), |Smoke-box gas . 268.2 
= : << Coal as fired : a is 996.0 | 
|Dry coal . ee 96020) 
Consumntion (ker.). Evaporated water . 7 615 
| Water for auxiliary . F 251 
Water for engine . . 7364 
1 ial el ee 5 a ee | 
; dam |Dry coal . : Yates | 
Consumption (kgr./h.). |Evaporated water . 5 630 
Water for engine . 5 423 | 
Rate of combustion kgr./m2 of grate/hr. Pats 289.9 
Evaporative power (kgr./kgr. |Coal as fired 7.65 
coal), Equivalent 9.52 
Boiler efficiency (%) 71.48 
ere ce 12.90 
On. 5.43 | 
Smoke-box gas analysis (%). CO 0.30 
NG. oer 81.37 
Excess air 32.52 | 
g Running eee . » “13 205-4 
Time (min. sec.). |Powering . 81 — 29 
|Ratio (%) 72.06 
ae nN oa 108.052 
Distance (km.). Powering . 76.387 
| Ratio (%) 70.70 
Weight of train (ton) 504.54 
Total ae 87.33 
Average speed (km./hr.). Pane 56.05 
/ Car ton-km. Ik, NS Shh 7 62906 
| Average draw-bar pull (kgr.) . . 1600 
| Average draw-bar H.P. ; ; 533.5 
~ Work done (ton-km.) : 122.22 . 
‘ ‘oal as fired 3.027 | 
~ Consumption per 100 ton-km. he fe es 9.943 | 
(kgr.) (vehicle). Wiener - ; 23.14 
Coal as fired 2.200 
Consumption per draw-bar H.P. Day ae = 2.142 
(kgr./hr.). Woes. 16.27 | 
; Coal as fired 8.149 | 
Consumption per ton-km. (kgr.) Dey coal 7.935 | 
. (work done). Wane . 60.26 


XII—10 
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__ Example of running resistance and mechanical efficiency tests carried | 


APPENDIX T/13. 


Japanese Government Railways. H 


Date of test: May 18, 1936; Train number: 1900. 


Weight of locomotive: 107.6 tons. 


Test track section: Akama-Ebitsu (Kagoshima-line). 
Km.-post: 44 km. 
Gradient: 1 in 100 (up). 


Weather condition: fair. 


Air temperature: 24° C. 
Atmospheric pressure: 759.8 mm. /hg. 


Boiler 


Pressure (kgr./cm?). Steam chest . 
. Mean effective . 


He 


on 
BON BOG 


1 
Test number: 11. 
| 
| 


Tram speed (km/hr). 9. 2 - = = =: 
Acceleration’ (km./hr./sec.). <2 3 2 2 <=) 29S) =TCR he ces eee 
Indicated tractivestorce: 1m) yee we ule eiiee) eugene eGo te ec 4 68 


| 

| 

Drawbar poll her). | QOMBRE aa 
Tiocamoue cesstanice (kgr.) | es ais Rtg hg 781 
83. 


Mechanical efficiency (%) 


APPENDIX 1/14. — Examples of train resistance test carried out. 
Japanese Government Railways. 


Date of test: Sept. 23, 1930. 


Number of cars of the train: ¥. 


Weight of the train: 258.43 tons. 
Test number: 13. 


Test track section: Tsujido-Chigasaki (Tokaido trunk Ine). 


Track condition: level and straight. 
Weather condition: fair. 

Air temperature: 29° C. 
Atmospheric pressure: 760 mm./hg. 
Wind velocity: 0. 

Train speed: 73.17 km./hr. 
Acceleration : 0.09756 km. /hr./sec. 


Measured . ; 
For acceleration . 
For gradient 
Corrected . 


Resistance (kgr.). 


Net resistance 
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APPENDIX U/1.— Relation between maximum 
three-cylinder locomotive on power test. 


drawbar pull and speed at different cut-offs 4-4-0, 
— London and North Eastern Railway, 


APPENDIX U/2. — Relation between hourly water consumption 
and drawbar H.P., 4-4-0 three-cylinder engine. 
London and North Eastern Railway. 


(See Conclusions on following page). 
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CONCLUSIONS. 


The following general conclusions are 
drawn from an examination of the re- 
plies received from the various Railways 
to the detailed questionnaire : 


PART ONE. 


1. Steam pressures in general on en- 
gines of the usual types shew no marked 
increase. The comparatively small 
amounts by which the pressures have 
been raised have not resulted in any 
difference being reported on mainte- 
nance costs or life of the tubes. 

Evaporation has been improved 
and fuel consumption reduced by the 
adoption of softened locomotive feed 
waters. 


3. With treated waters, the use of con- 
tinuous or intermittent blow-down have 
been adopted by some Administrations 
with a view to preventing priming. With 
this arrangement it is claimed that pe- 
riods between washing-out have been 
lengthened with resultant economy. 

4. There is a general increase in the 
air space through the grate, the maxi- 
mum ratio of air space to grate area 
reported being 60 %. This. figure re- 
presents an increase of from 20 % to 
30 % on previous ratios. 

The use of steam jet tube blowers 
has in many cases resulted in deteriora- 
tion of tubes and tube plates. Sand guns 
operated by a steam jet are claimed to 
be an efficient means of cleaning tubes 
without the disadvantage of deterior- 
ation in the firebox. 

Superheating temperatures gene- 
rally shew no marked increase, but the 
trials with elements extended in length 
towards the firebox, and with trifur- 
cated elements, have shewn an increase 
in the temperatures of superheated steam 
obtained. 


7. Feed water h 
fuel saving when 


eaters shew 
compared 


a definite 
with ex= 


BuLiterin of THE INT. Ratway Cone 


‘RESS ASSOCIATION DeceMBER 1936 | 
| 

haust and live steam injectors, but in} 
most cases this saving is neutralised by| 
the increased cost of maintenance. 
| 

| 


8. No new air preheating arrange- 
ments have been tested or applied to) 
any of the locomotives dealt with in this, 
report, since 1930. | 


9. Double blast pipes and chimneys} 
have reduced back pressure, and pro- 
eress has been made with the problem) 
of lifting the smoke clear of the boiler; 
by modification of the front end of the» 
smoke-box. 


10. Analysis shews that in piston valve} 
engines the diameter of the valve iS 
approximately half that of the piston. 


11. The special sectional piston rings; 
in use on the American Railways pre 
vent any contact taking place between) 
the piston head and the cylinder walls 
when the rings wear, which is an im- 
portant factor in the lengthening of cy 
linder life. The practice in other coun- 
tries appears to be mainly confined t 
cast iron or cast steel piston heads witl 
one or two narrow rings, but the life 
of piston rings does not appear to havé 
been greatly improved. 


12. There is a general tendency to in 
crease the diameter of pipes and pas; 
sages forming the steam circuit, t 
prevent loss of pressure between th 
boiler and the steam chest. 


Streamlining shews a definite sal 
ing in the horse-power required to over; 
come head-on air resistance at hig 
speeds. 


14. Greater use is being made of allow 


steels. The reports indicate that imy 
proved mechanical properties and 


weight reduction in the egos 
parts is obtained. 


Light alloys are used to a limited ex: 


tent, but no conclusions can be drawn 
as to their continued use. 
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PART TWO. 


1. The 4-6-2, or Pacific, is the most 
Senerally adopted of the new types of 
engine built; the tractive effort and ad- 
hesion factor of this wheel ar rangement 
sare particularly suited to meet the mo- 
dern tendency for increasing the aver- 
age running speeds of main-line express 
passenger trains without reduction of 
load. 


2. 325 lb./sg. in. appears to be the 
highest pressure desirable with the or- 
‘thodeox type of boiler. With pressures 
in excess of this figure it is desirable 
to adopt a water-tube firebox. 


3. With one exception, compound en- 
gines are not to be found amoungst the 
hew types built. 


PART THREE. 


1. The extension of the capacity of 
existing testing plants is contemplated, 
or is already in progress, to meet the 
Jemands of present-day testing. 


The capacity of the dynamometer, the 
aumber of braked rollers, and the extent 
‘0 which power can be absorbed by 
he brakes are the main details affected. 
, 2, Lever dynamometers on_ station- 
wy plants are satisfactory only when 


; 
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the reciprocating parts are completely 
balanced. 


3. Hydraulic dynamometers are fitted 
in the most recent dynamometer cars 
built. 


4. Stationary plant testing is more 
accurate and better suited for determ- 
ining the effect of changes in design, 
whilst a strictly uniform basis is en- 
sured for comparative trials. 


d. Stationary plant testing should be 
implemented by trials on the line for 
determination of the capacity, efficiency 
and behaviour of the locomotive under 
working conditions. 


6. Testing with brake-locomotives in 
conjunction with a dynamometer car is 
the most accurate way of testing engines 
on the line. It enables the conditions 
of load and speed to be controlled more 
exactly and to be repeated as often as 
required. 
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The conditions under which modern 
permanent way should be constructed 
has become of quite special interest in 
recent years. 

The railway track has not only to meet 
a constant increase in the weight of loco- 
motives, carriages and wagons; but also 
to allow for greatly increased speeds, 
first of all run by fast and relatively light 
units such as railears, but subsequently 
by steam trains hauled by up to date 
locomotives of suitable types. 

As is known, there has been a steady 
increase in axle loads for a long time. 
This increase is the natural result of the 
progress in railway equipment providing 
more powerful locomotives, more com- 


capacity wagons. Maximum trai 
weights have risen in fifty years fron 
500 to 2500 tons and the horse-poweiy 
of the locomotives from 500 to 3 000. 

The track ought to be in condition td 
carry the traffic as altered by these ne 
circumstances which as regards tonnage 
approach the maximum loading per uni} 
of length for which many structure: 
were designed. 

This is not all: for about half a cen} 
tury the fastest trains, with few excep 
lions, never exceeded 120 km. (75 miles 
an hour. The introduction of railcar, 
with modern internal combustion e 
gines made possible much higher speed 
than those reached formerly. 

Modern steam or electric locomotive 


. 
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will doubtless be available in the near 
future, running at the speeds now allow- 
ed in the case of railcars, namely 150 
km. (93 miles) an hour. 

It is the problem set by these very 
high speeds and heavy loads which un- 
der present-day conditions governs rail- 
way traffic on the main lines of the large 
railway systems. 

The object of the present report is to 
investigate the conditions to be fulfilled 
when building new railways or moder- 
nising existing lines in order to meet 
these desiderata and designing points 
which can be taken at high speeds. 

We wish to thank here all the Rail- 
ways who sent the information required 
to complete this report and to enabie us 
to explore a subject which competition 
and other new traffic conditions have 
placed in the foreground of the ques- 
tions which railway operators have to 
bear in mind. 


PART ONE. 


The construction of modern track 
to carry heavy loads at high 
speeds and methods of moder- 
nising old track for such loads 
and speeds. 


CHAPTER I. 


Characteristics of present-day 
vehicles. 


The characteristics of a vehicle as re- 
gards the load it imposes on the track 
over which it runs are of different kinds. 
At the present time they cannot all be 
determined exactly. 

Some of them are well known and 
their effects can be calculated. 

These include the static loads on the 
axles transmitted to the track through 
the wheels, the sole contact the vehicle 
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makes with the rails, and the geometrical 
inscription of the wheels on curves. 

Others, dynamic in nature, especially 
noticed at high speeds, are still little 
known, are difficult to figure, or are 
even unsuspected. 

These are, when a vehicle is in mo- 
tion, the conditions of contact between 
the wheels and rails, and the various 
reactions, especially when running over 
the joints, the general equilibrium of the 
vehicles at high speeds, the proneness of 
the vehicle to irregular movements, such 
as hunting or nosing, the tangentical 
forces between the tyres and the rails 
when starting or applying the brakes; or 
again the reactions of the accessory fit- 
tings, such as the couplings between the 
vehicles, locomotives, carriages, wagons, 
EIKO 

This first chapter contains the inform- 
ation the railways have sent us, or which 
we have collected on the subject. 


Vertical loads imposed by the vehicles 
on the track. 


a) Axle leads. 


The information in Table 1 is that re- 
ceived in reply to the following question: 


What are the present maximum axle loads 
of the different classes of vehicle: steam lo- 
comotives, electric locomotives, high-capa- 
city goods wagons, railcars, passenger car- 
riages and other vehicles? 

Should these axle loads be increased and 
to what extent ? 


The information collected can be sum- 
marised as follows : 

The maximum axle loads of the pre- 
sent stock on the main lines of the rail- 
ways consulted is as a rule 20 t. (19.7 
Engl. tons) for steam and electric loco- 
motives, and 18 t. (17.7 Engl. tons) for 
high-capacity goods wagons. 

These: figures are exceeded on some 
lines, however. The axle load on the 
hréench Nord is 21.5 t,-(21.2° Enel, toms) 
in the case of the latest suburban engines, 


Maximum axle loads (in metric tons) allowe 


oi 


(In metric tons — 


ADMINISTRATIONS. 


Steam 
locomotives. 


Hlectrie 
locomotives. 


High-capacity 
goods wagons. 


i 
. ! 
Railears. 


Bulgarian State. 17 iL) 10.5 
Egyptian State . 18.8 13 14.5 | 
at 
Northern of Spain. Paks 18 18.7 16.2 13.5 | 
CHG me = 1576/ sane) 
~ | 
Madrid, Saragossa and Alicanie 22 (1) 16 (1) 12.95 | 
(1.674 m. = 5’ 6” gauge). 
{ 
Western of Spain ee 22 18 
(1.674 my = 56/7 cance) i 
Alsace-Lorraine . ZO) 20 (2) Maximum load nf 
less than th 
the locomot| 
on some on some 
French Est 24.0) lines only. 18 lines only. 16 (3) 
18.5 everywhere 16 everywhere. 
French State . 20.08 16.2 16 12 | 
French Nord . 22 22, 22, | 
(21.5) (20.125) (16.965} 
Paris-Lyon-Méditerranée . 19.9 19 18 1545) 
(P.L.M.) 
P.O.-Midi Oe 20 17.8 19.06 
(France). i 
Algerian Rys. 18.5 20 16 508 i 
nice enue Standard gauge 16.5 16.5 12 (under tri 
Metre gauge. 12 shales) 10 (do.) 
Colonial Rys. in French West 
ATTUCO Mien) 43 oy ce ee Ad 8.95 
(Metre gauge) - 
Portuguese Railways . . . =. : 16.8 | 
(1.665 m. = 5% 5 9/16” @.) yas 
; 5 = | 
Mozambique Rys. 16 Lae 6.4 
Rumanian State. 20 20 14.5 
zechoslovak State . 17.4 16.9 15 15.57} 
Turkish State Iiferl me | 
Jugoslav State 18 15 


present by the various railways. 
1.984 Engl. ton). 


Various vehicles, 
breakdown 
equipment, ete. 


Contemplated 


ssenger 
increased. 


riages. 


Remarks. 


13.5 Se None. 


None. 


Possibly up to 24 t. 


None. These loads are the axle loads of the 
standard train provided for in offi- 
cial instruction of the 24-10-25. The 
actual loads are much smaller. 


None. 
None. These loads are the axle loads of the 
standard train defined by ministe- 
rial circular of the 10-5-27. 
6 3 These loads are not reached 
Locomotives 22 t. in practice. 
es Electric locomotives on the Pa- 
ris-Le Mans line 20.2 t. (under 
construction). 
(Travelling crane) None. The figures between brackets are the 
21.725) maximum loads of existing vehicle. 
ae se! XN 
(Travelling crane) 22 t 
Lilet 
a None. 
Lt en ile 
16.5 None. 
iL5) z 
5.9 Pere ing lene) Diesel-electriec locomotive: 12 t. 
4,25 ap Locomotives : 20 t. 
| 9.5 pa None. 
5 None. os 
__ SS ee SSS ee 
4.5 Res Locomotives : 20 t. 
Other stock IG) Ue 
None. 


The figures between brackets are the 


(3.1) maximum loads of existing vehicle. 
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Rad oo tol Enel tons) Lor certain 
new designs. A number of railways have 
goods wagons with 20 f. or slightly over 
per axle. 

In the case of railcars and passenger 
vehicles, the axle load rarely exceeds 
14 t. (13.8 Engl. tons) for vehicles of 
which there are a number in current 
use on the various Systems. 

The heaviest axle loads on the railways 
consulted are: 

_ 21.5 t. (21.2 Engl. tons) : Steam 
locomotives (Mikado suburban engines 
of the 4-1200 class of the French Nora); 

_ 20 t. (19.7 Engl. tons) : Electric 
locomotives (2D2 of the Paris-Orléans 
(P.O.) and BB of the Midi); 

__ 24.125 t. (20.8 Engl. tons) : Goods 
wagons (French Nord well wagons) ; 

__ 19.06 t. (18.7 Engl. tons) : Electric 
suburban railcars of the P.O.-Midi Rail- 
ways) ; 

_— 16.965 t. (16.7 Engl. tons) : French 
Nord Sentinel steam railcars; 

—=16 t.(15.7 Engl. tons) > Passenger 
carriages (French State double-decker 
all-metal suburban coaches). 


Out of the 18 railways consulted, 7 
have under consideration an increase in 
the allowed axle loads, and some Admi- 
nistrations intend to admit engines, at 
least the first of a new type, with 22-t. 
(21.7 Engl. tons) axle loads. 

The French Nord has taken advantage 
of the 10 % allowance provided for in 
the latest Ministerial regulations dated 
the 10th May 1927, on which the calcul- 
ation and design of bridges and struc- 
tures is based, to allow axle loads of 22 t. 
on all lines designed for 20-t. loads. New 
bridges are designed to carry the load- 
ing of the standard trains with 20-t. axle 
loads increased by 10 %. 

In Egypt and Spain the standard type 
train includes a locomotive with 22-t. 
axle loads. 

The load of 22 t. per axle for some 
time at least ought to be the limit used 
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in designing railway vehicles of all 
kinds : locomotives, railcars, carriages, 
and wagons. 


b) Total weight of vehicles, 


The railways concerned sent in the 
information summarised in Table 2, as 
regards the total weight in working order 
of the heaviest vehicles and its distribu- 
tion. 

This table which we have completed 
by incorporating the diagram of the 
standard train as defined by the Ministe- 
rial Circular of the 10th May 1927 for 
the French railways, calls for no parti- 
cular comment. 


ce) Characteristics of the vehicles affecting 
their running over bridges and other 
structures. 


The weight of each pair of wheels 
affects in particular the part of the su- 
perstructure on which it acts directly, 
i. e. the rails and sleepers carrying them. 

The total weight of a vehicle, locomo- 
tive, or wagon is distributed over the 
whole of the substructure and conse- 
quently affects particularly the form- 
ation and even more the bridges and 
structures. The latter, therefore, accord- 
ing to their design and construction 
limit the running of very heavy loads 
much more than the track properly 
speaking. 

The rules on which their calculation 
and design are based result from the 
running conditions laid down, usually in 
the form of a well defined standard 
train. 

For this reason, considering the ques- 
tion solely from the point of view of the 
effect of the vehicles in motion on the 
bridges and structures, we asked the 
railways concerned to reply to the fol- 
lowing question : 


What are the modern vehicles which show 
the most unfavourable weight distribution as 
regards running over bridges and structures? 


uw IL State. 
l tian 


State . 


of Spain . 


rthe 
a 


Y 6 vauge). 


ee Saragossa and Alicante 


6” gauge). 
stern of Spain . 
y 6” gauge). 
sace-Lorraine 
nch Est : 


On some lines. 
rerywhere, 


ch State . 
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TABLE 3. 


Characteristi 
ics of the vehicles with the most unfavourable weight distribution for running over bridges. 


Steam locomotives, 


:; Po ee ; Miscellaneous. 
Electric locomotives. Siew aah voods Railoore takes yee pace it Tiaifbemes: Lreakleen 
=e a ee ee agons. and other vehicles. equipment. 
SS SS Ss 
P 
P = a p in me r P EP P =P P 2 P zP 
A L A ay S A a P a ‘Te a A L 
M i Be N 2tr rT 1etre TT ] . : : | 
mets es per ye e. Metro t. | Metro per metre. | Metr.t. | Metr. t. per metre. | Metr.t. |Metr. t. per metre. | Metr.t. | Metr. t. per metre. | Metr.t. | Metr. t. per metre. 
eet | 15 | 3.08 10.5 | is8 ee | 2.54 
18.8 95 | 6.72 cE phy raged Gane 4.5 | 68 | 4.9 | 12 | 4.93 | 


(2-6-4 KA locomotive) 


- (Tank wagon) (Sentinel twin railcar) (Steel carriage) 


17. B40] ¥ | 6.71 | ef? | 17.4 < 8.5 5.13 3.5 logs lee 13.25 | < 8.5 | 2.64 | a - 
X co. 
‘alee 4.600) iy Pa ek (QQ bogie wagons) (AAfhy steel carriage) | - Pe 
socomotive 7 
aie < 14.65 |< 13.4 bi 16 «|<10.65 |< 6.4 | 12.95 | 4.8 i 2.43 - 11.85 | 4.75 | 248 |... | ia | 
16.972 10.3 | 7.4 ~ ee 1 eee ee ¥ e 13 bs | 
(4-8-0 locomotive) (4-wheeled wagon) (8-wheeled carriage) 
Tt 
12.25 | 8.62 | x 20 i e =: : 2 r = s = 
a vit = | tee G. 16) | 
ree < 18 a bas < 16 Sade <1 os et Pr = 
21 < 8 
_ 18.5 ee eee amie eel ce eect: <5.4 |e 46 feo) alee 5 
18.6 12.4 Teas: ooo 
(2-10-2 locomotive 151.700) 
16-5 Be 112 | 7.59 . 
(2-10-0 locomotive 150.000) 
REL Ae a ee ees SEE EEO oe SEE PE eS. 
| ee 
Pemlsicas le |) 46 10 Hemp alieetous ear Loca) ae at 6.4 2.74 © 
Tay eh alae (Locotractor ) | (Flat wagon) (Aciéries du Nord railcar) (Double- deck steel at 
| 15 NE WEESISS ole 4.9 % mi - P 
fetco weet 2 | 1:67 - - eh fea; “ | as a o x x 
(Decapod locomotive) | (High-sided wagon) | 
Rite Bans aan 20.125] 41.48 | 4.08 re “6 Vt = 
5 12.29] 8.4 ve | Rea cee vs x dis a = 
ee locomotive 4.1200) tae preteen) 
487050) 4 Deel lla 16.965, 6.78 2 85 14.25 5.7 2 ‘ 
34 ; Sila 6 had pe _ . 2.76 4 yf 
see eae oi OR sey A800) gids tie ween (Steel carriage) (at ican onanane 
LiGRiog|eion 10. | 9.45 ve “ws aS 
1920 Stig te-01 | 6.69 (50-t. Hee slu wagon) 


(0-10-0 locomotives 5611/5670) 
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ris is-Lyon- -Méditerranée . 


0-Midi (France). 

a ” 

gerian Rus. 

Standard gauge 


Metre gauge. 


lonial Railways 
West Africa 
etre gauge) 


in French 


0 i pacac Rys. 


( (1.665 m. by “6” eauge) 


Mozambique Ry 


tumanian State. 


Steam locomotives. 


— 
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TABLE 3. (Continued. ) 


vec] oslovak State. 


lurkish State, 


a Jos LOA State 


Electric locomotives. High-capacity goods Ratiane Passenger carriages hatiteee toe 
. ps sennay Wie: ist wagons, VALICAYS, and other vehicles. equipment. 
er ee eee ay 
P rP Pee a) 0), ee ee 
Z A Foe P z ete ee. Eh Make ones P YH P sp | 
A o A CO a A L 
‘Wer t. | Metr. t. e | | 
18.9 i 4h s ee aa t. | mee t, per metre. | Metr.t. | Metr. t. per metre. | Metr. t. | Metr. t. per metre. | Metr.t. |Metr. t. per metre. Metr. t. Metr. t. ak, metre, 
(210-2 A locomotive) es 81 | 6.18 ine 13.53 | 3.09 1.93 14 5.6 | 2.39 ae 
( 1 locomotive) (Aciéries du Nord railcar) (Streamlined carriage) 
hie bese wot a 
(4-8-2 C locomotive) | | | a | fel P Be” 
apt io. | Fac 22 | 4 be Bind beret eed Mariah ee avigtacg CA Runs eam o62| 7.34 [ 3.6 13.754 5.5 | 2.97 | 44 3.66 8 alge 2.09 
‘ comotive) (4-8-4 locomotive) (High-sided wagon) (Electric railear) (Steel carriage) (Alsthom railbu 
f ee 
= dp igh ieee 20 a 4 a Ca ce ee P1025). | > 
15 , 8.83 | Boy eermleta con mr 14. = 4.44 | 4152 9.8121 3.92 2.02 
(4-6-2 locomotive) (Mineral wagon) (Renault railear) 
BAL ies ote 9.43 | ant Iie lat also) © (amet.08 7.637] 4.02 1.78 
(Mallet locomotive) (Mineral wagon) 
9. ae Bae 5.06 8.95 6.21 2.64 <i 5.9 3.27 1.66 10.5 | 7.25 3.3 
(Mallet 2-6-0-6) | (25-t. breakdown crane) 
16.8 1.2 | 7.09 14.25 _ 14.25] 4.76 | 2.62 5 x ie 
2-8-4 dle locomotive) 
je 
41.42 | 7 45.5 ee - 6.4 eee 555 9.5 soe oie ints oak yal | 
2 locomotive) | 
I 
wound <I Sha | Pa = ee iwi ae 14.5 a ees Pe | sa | 
rr 
17.4 | 8.5 | 6.52 16.9 ae 05 | 5.45 15 1.3) 5.8 ae | 13 5.2 2.28 ig = Pi | 
(4-6-2 locomotive) On AA locomotive) | 
16 | 8.3 6261. oes wee ra 
(4-8-2 locomotive) 
14.3 | 10 e314 7.47 vee 
(2-10-2 locomotive) 
ns re rs ee 
ibe as aay / | 
| 44 | 65.25 | 3.45 | aasesl ga | 
8.03 sas 13 | 6.5 | . e : c " c see nee 
= a | 0 11.28 | | | | | (3-bogie wagon) (3-bogie railear) (3-bogie carriage) 
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Please give briefly their principal charac- 
eristics and any restrictions imposed on 
heir working. 


When dealing with the information 
‘eceived we thought it advisable to use 
he classification in five classes of line 
‘ecommended by the International Rail- 
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way Union, and the principles of which 
appear on leaflet R, No. 146 of the 1st Ja- 
nuary 1936. 

This classification, based on _ the 
weight of the heaviest wagons allowed 
in full train loads over the different 
classes of line is defined in the following 
table : 


OEE 


bogie wagons). 


Class 


Weight characteristics of the heaviest wagons allowed to run in full train 
loads over the different classes of line (4 or 8-wheeled — or 4-wheeled 


of line. 


In this table : 


P =maximum axle load, 
A = shortest wheelbase, 


B= distance from the centre of an 
uter axle to the nearest buffer face, 


C = distance between the centres of 
re two middle pairs of wheels, 


= total length over buffers, 


= average load per linear metre. 


We have classified, on the same prin- 
iples, the various vehicles : locomoti- 
2s, wagons, railcars, etc. 


‘Dp 
ole 


The main characteristics ae and 


Nv 


have been calculated for all types 


of vehicles reported by the Railways as 
being the most unfavourable for the 
bridges and structures. 

The results are summarised in Table 3 
which, although only included ‘as a mat- 
ter of information, gives an idea of the 
conditions under which any of the vehi- 
cles selected can be allowed to run over 
a given class of line. 

This table shows that the worst 
vehicles as regards their effect on the 
bridges and structures are the following : 
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a) Steam locomotives : 
French NORD Mikado 4-1200 . 
French EST 151-700 
ALSAOH-LORRAINE 151-G-16. 


bh) Electric locomotives 
P.O.-MIDI 2D2 


c) Goods wagons 
French ‘NORD 40-t. Ssy eles 
well wagon . 
French NORD 90-t. Ssy 269-270 
flat wagon . 3 
French NORD 50-t. Slw 76 flat 
wagon . af Soe : 
d) Railears 
P.O.-MIDI electric . 
ORD, 


French N Sentinel steam. 


e) Passenger carriages 


Prench State double-decker all- 
metal 


f) Miscellaneous 
NORD 32-t. 


French breakdown 


crane 


P. 


(21s (685yl 
18.6 (5.58) 
20 (6.0) 
20 (6.0) 

[ 20.125 (6.36) | 


18.25 (5.47) 


16 


P 


12.29 (3.69) 


[12.4 (3.66) 


12.25 (3.67) 


le Yee 


(2.20) 


6.4 


8.1 (2.43) | 
7.6 (2.28). | 
8.62 (2.59) | 
1 

7.94 (2.88) | 
4.08 (1.22) 
{ 

| 

74 (2.22))| 
| 9.45 (2.83) | 
3.6 (1.08) | 
2.85 (0.85) | 
2.74 (0.82) 


T./m. (Engl. t./foot) 


These characteristics may be contrasted with those of the vehicles composing 


the standard trains : 


1. Locomotives : 


(Regulations of 
in foree in 


Standard train 
the 24/10/25 
SPAIN) ; 

Standard train (Ministerial cir- 

cular of the es in force 
in FRANCE) : ; 


2. Wagons 


France. 
Spain . 


12 


A 
P 


22 (6.6) 


20 (6.0) 


16 (4.8) 
20 (6.0) 


T./m. (Engl. 


14.66 (4.4) 


13.33 (4.0) 


10.66 (3.2) 
13.33 (4.0) 


attains EERE EERE 


t./foot) SaSSS Seen 


10 


L j 


— 


Steam locomotives. 


ADMINISTRATIONS. 
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Characteristics of the vehicles with the most unfavourable weight distribution for 


Electric locomotives. 


wagons, 


High-eapacity goods 


Railears. 


Passenger carriages 
and other vehicles. 


running over bridges. 


Miscellaneous. 
2ailbuses 


, breakdown 


Bi 


e quipme nt. 
BR 
y A ~ = ee Pale Pp P =P P =P p =P : P =P 
i x A L : A a P x 7. A L 
\ ign Fe i cS 2 ,eLTaA . . . s Ni 
Peto. Niate | Be : wee ro cea. Metr. t. | Metr. t. per metre. Metr. t. Metr. t. per metre. | Metr.t. |Metr. t. per metre. | Metr.t. | Metr. t. per metre. | Metr.t. | Metr. t. . r metre. 
Bulgarian State. . . . . . ; | ( | 5 | ¥ | et be: : “te : na 
Boyptian State. . . . . .| 18.8 | 9.5 | 6.72 ist at | 46 14.5 | 6.8 | 4.95 2 | 4.93 | 2.26 a 
9_R. y ze : ee, Fe ‘ 
ee re) > (Tank wagon) (Sentinel twin railear) (Steel carriage) 
eet SPC 17.840] 6.74 | a . 17.44 < 8.5 5.184 \) 4e;50 le Be Bing 13.25 | < 8.5 | 2.61 | 
UE LOCO 
(5 6” gauge). (Locomotive 4.600) 1625 6.08 (QQ bogie wagons) (AAthy steel carriage) 
(Loe omotive 7.300) 
sh pela cate cael E 22 : 14.65 |< 13.4 at 16 | |<10.65 |< 6 | 12.95 | 4.8 2.43 4.85 | 4.75 | 2.48 | | 
(d’ 6” gauge). 
! | 
|Western of Spain. . . . .| 16.972] 10.3 17 .. Lise z | 
/ (57 6” gauge). (4- 8- 0 Bt pl (4-wheeled wacon) (8-wheeled carriage) | 
20 | 12.05] 8.62 | 20 = a | 7 13 a Rs 
Alsace-Lorraine So Sal ta (racaio tan -% (2-10-2 locomotive G. 16) 
French Est : = 18 e ede < 16 S72 < 16 < 1.2 
Snm-some lines,.< 2). 55 af— 24 <8 oP 
Everywhere. es ee ey ae 5) “5545 =~ § 16 oe < 5.4 AG =< 5:4 < 16 < 5.4 | 
18.6 12.4 7.6 Se es | 
(2-10-2 locomotive 151.700) | 
Aroma hee EE 7.55 a as | 
(2-10-0 locomotive 150. 000) | 
. 7.91 | 16.19 6 Foié J Me sjmieso. | 2.7 Vere ee peat 64 Pelee . 
19.8 Lon i Shot) eo | (Flat wagon) (Aciéries du Nord railcar) (Double-deck steel carriage) 
FP h State . = e . ° ° : 
rench State 46.79 | 14.2 | 7.67 aco lip Leas 8.35 [ 4.9 a ee | he 
(Decapod locomotive) | (High-sided wagon) | 
o1.5 | 12.29| 8.4 | 20.125] 11.48 | 4.08 
(2-8-2 locomotive 4.1200) (40-t. well wagon) 
10.9 | 8.34 43 250)4014.9. | 07:4 16.965 6.78 280 14.25 5.7 2.76 21.725 13.36 9.56 
French Nord . Lota ee 5.1200) (90-t. flat ssy wagon) (Sentinel railcar) (Steel carriage) (32-t. breakdown crane) 
hoycay Gh mee aa 6.69 {7 Biol. 43.75, © | 


(Q-10-0 locomotives 5611/5670) 


(50-t. flat slu wagon 


9.45 ts “a 
) 


| 


_ . —> hey 
¥ } 
— F 
: 
aT } 
' 
| 
‘ ; 
| 
i] 
i 
: 
; 
1 
i 
7 a 


: 2 ad we eT 
ue ey 7. 


a Sere An 


aaa] 


bos & 
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TABLE 3. (Continued. ) 


Steam locomotives. 


Electri eee Hich-canacity o . Wee PEER CaNS Ty. Miscellaneous 
Pletal ot eetric locomotives. gh colaeneed goods Poth Pasac nge r carriages Railbuses, breakdown 
ADMINISTRATIONS, : ea and other vehicles, equipment. 
¥ =P 
P —— Pp : a - = =P | Pp zy no : Pp =P | 
A A L A A L | 
Metr.t. | Me 1 atr Metr 4 
ne a We ce me suis a, ts nee a per ae Metr..t.. | Metr. ¢. per metre. | Metr.t. | Metr. t. metre. ie aoe L; : Metr. t. per metre. Metr. t. Metr. t. per metre. 
| Paris-Lyon-Méditerranée . (2-10-2 A locomotive) ( 1G eta ae a ee Me wil pee es 7 a li vt Fre ‘ | 
ciéri S ¢ c “ re re) 
19.9 11.7 | =e) es du Nor es ( “| ined carriage 
4-8-2 x locomotive) | | Fy | 
eee 
> i (Fra a? r .: sa aalatn 
welll al i tee | EN Pre | 41.3 | 794 | azosl 9.5 [| 5.57 | 49. 062| 7.34 13.75 | 5.5 | 2.97 | 44 3.66 | 2.09 
re (4-8-4 locomotive) (Hieh-sided wagon) (Electric ele (Steel carriage) (Alsthom railbus) 
= = 
ire: Rys. ees 18.5 pe | 20 | “ _ 16 | 8.9 | | ink baaye ean ae 10.25). | | 
' 4 | 
( Standard fauze 5) ak eet | 6.54 as 1 =| 6.68 | 4.24 11.025 4.41 | 4.52 9.812] 3.92 2.02 
Tunisian < ocomotive) (Mineral wagon) (Renault railear) 
Rys. 
Metre gauge. 5 ae 9.43 | Ste oh 1d OT ale Oe lat 05 7.637 4.02 4.78 
_ SS ae locomotive) (Mineral wagon) 
te vaitwapaueamen | Railways in French | | 
West Africa 9.925 Saal 5.06 86 3 8.95 Gred 2.64 ee 5.9 3.27 1.66 40.5 { 7.25 3.3 
| (Metre gauge) (Mallet 2-6-0-6) | (25-t. breakdown crane) 
Portuguese Rys. 16.8 11.2 | 7.09 of 14.25 i, 14.25 | 4.76 | 2.62 + riba 
(1.665 m. = 5/ 6” gauge) (2-8- hae locomotive) | 
Mocamtique Ry 41.42 | 7.24 - 15.5 | 624 : 9.5 Rs a 
uh locomotive) | 
) tumenian State. i] ieee | | = 20 | | 14.5 | | 15 | | | Hk | aa 
eA 8.5 | 6.52 16.9 | ie 05 | 5.45 15 15 2.94 14.5 5.8 rai 13 Be 2.28 
(4-6- | locomotive) (AA.AA locomotive) 
| 8.3 6.67 
Czechoslovak State. ; 4-8-9 Reeth 
14.3 F LOGS: | ror'e| 
(2-10-2 locomotive) 
Turkish Sisto l tS: | Ae ak | Jive 53S rule | AAO wee | ae | Ae | 8 | A | ature | sa | ay | cen | can | Te | <a 
ce ea lcs whee sion fe | eee ee 
eee ee ee 4@ | 5.25 | 3.45 | Ad ses] 3.4 | ‘ 
| Pugostae State a 18.07 | 0 11.28 | | (3-bogie wagon) (3-bogie railear) (3-bogie carriage) 
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The particulars of these different vehi- 

cles, and the table quoted above defining 
the characteristics of each class of line, 
show that the heaviest passenger 
vehicles, the French State double-decker 
Carriages, can run without restriction 
except on the first-class of line. 
_ The railways’ regulations on the run- 
ning of their locomotives are sometimes 
more restrictive than those of the above 
table of the International Railway Union; 
as a rule they limit the speed of the 
heaviest or newest locomotives accord- 
ing to their particular design or the line 
itself. 


However, some railways, such as the 
French Nord, allow locomotives exceed- 
ing the limits for class 5 lines to work 
over their main lines without restriction. 


d) Actual forces set up in the track by 


vehicles in motion. 


This study of the static loads, i. e. of 
he weights per axle and the total weight 
of the vehicle ignores the loads trans- 
nitted to the axles by the driving gear 
ind those resulting from the dynamic 
ffect of the moving parts. 

The corresponding reactions, especial- 
y at high speeds, and the hammerblow 
lue to the moving parts can be appre- 
jiable, and equal to the static loads. 
“hey increase the loads on and the 
atigue of the track in the same propor- 
ions. 


Practically this field has not been fully 
xplored up to now. We think that the 
suilders should in future, by experiment 
nd careful design, compensate or at 
2ast minimise, by balancing or by sui- 
ably distributing the loads and the dy- 
mic forces, the effect of the constantly 
icreasing weights and speeds of the 
ehicles. There is room for a complete 
avestigation into this particular aspect 
f the question and the improved be- 
aviour of both track and rails to be 
btained. 


Lateral thrust of the vehicles 
on the track. 


e) The conditions governing the passage 
ef vehicles over curves. 


The passage of railway vehicles over 
curves has been fully investigated many 
times from the theoretical point of view. 

The problem is to ascertain graphical- 
ly or by calculation the exact position 
tyred wheels can take on the line after 
allowing for the play provided in the 
various parts during construction, the 
flexible parts such as the suspension 
springs and spring centering gear inter- 
posed between the wheels and axles and 
the rigid parts of the frame, and the 
various tolerances experience has shown 
to be necessary. 

The isereased loads as well as the 
higher spéed§ now ordinary practice 
with. heavy rikesshawe forced the buil- 
ders to deal more seriously with the 
passage of vehicles over curves. The 
increase in the power of the locomotives 
required to work present traffic has re- 
sulted in the engines being much longer 
with a corresponding largér number of 
pairs of wheels. 

There is more difficulty in making 
modern rolling stock negotiate curves. 

The railways were asked therefore the 
following question : 


What is the maximum rigid wheelbase of 
the various types of vehicles given in pa- 
ragraph 1, which are the most unfavourable 
as regards negotiating curves? 

What is the lateral play allowed per axle 
or group of axles? 

Give details of the leading features of 
these vehicles and any restrictions as regards 
their use. 


The particulars received are summa- 
rised in Table 4, on which the following 
remarks may be made: 

The greatest rigid wheelbase, 9.80 m. 
(32’ 2’) is found on the P.O.-Midi light 
railcars known as the « Charentaises ». 
In spite of this wheelbase, these very 
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light vehicles — total weight 15.2 t 
(14. 9 Engl. tons), maximum speed 90 km. 
(56 miles) an hour — can take curves of 
80 m. (4 chains) radius as a result of the 
lateral and longitudinal play in the axles, 
especially the end axles. 

The P.O.-Midi 2D2 electric locomo- 
tives weighing 141 t. (138.8 Engl. tons) 
run regularly at 120 km. (75 miles) an 
hour and can also take curves of 80 m. 
(4 chains) radius, and curves of 150 m. 
(7 1/2 chains) radius at 50 km. (31 mi- 
les) an hour. The pivots of the end bo- 
gies and the two driving axles are given 
a total side play on each side of the 
centre of 163 mm. (6 7/16’) and 25 mm. 
(1) respectively. 

The former is the greatest amount of 
play reported by any of the railways 
consulted. 

The steam locomotives now in service 
have not such a large amount of side 
play, and as a rule will not pass over 
curves of less than 120 m. (8 chains) ra- 
dius. The side play of the coupled 
wheels and the bogies or trucks does not 
exceed 25 mm. (1”) and 150 mm. (6’) 
respectively. The engines are enabled 
to take small radius curves by thinning 
down the tyre flanges. 


The effect of speed on the track. 
f) High-speed train working. 


We saw in an earlier paragraph that 
the study of the static loads carried by 
the rails was based on data to some ex- 
tent theoretical and practically speaking 
incomplete because the dynamic effects 
of the parts in movement were ignored. 

These effects have, however, not been 
ignored entirely in the design of many 
bridges and structures. By using ap- 
proximations the additional effect known 
as impact, calculated from the relevant 
data and constants, can be brought into 
account by increasing the axle weights 
of the standard trains used in designing 
the different parts of the structure. But 
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this is still a theoretical formula, as ge-; 
nerally speaking the speed is not taken 
into account in the calculations. Ob- 
viously this impact cannot be indepen- 
dent of the speed as it disappears at very 
low speeds. The fatigue or deformation 
of the various parts of the structures; 
under heavy loads at different speeds) 
have been measured by recording instru-} 
ments and have established that the im-| 
pact varies as the speed. When the speed} 
reaches the highest now run, parts of they 
bridge undergo impacts the magnitude? 
of which is a high proportion of the 
static load imposed on the structure pyr 
the weight of the vehicle. 

When very heavy trains or engindl 
other than railcars or motor trains are 
run at speeds exceeding 120 km. (75 mi 
les) an hour, the behaviour of the brid 
ges and other structures must be careful 
ly watched. It is very desirable that th 
investigations of, certain Railways an 
of the Technical Committees of the Inter 
national Railway Union in this connec 
tion should be continued and extendec 
by the various Railways concerned. 

In order to ascertain the exact maxi4 
mum train speeds on the Railways, w 
asked them the following question : 


| 
DECEMBER 1938 
i 
| 
| 


What is as a rule, on your lines, th 
maximum speed of vehicles on which ther 
is no restriction? 

Have you any intention of raising th 
maximum speeds and for what classes ©: 
vehicle? 


The information received is summa; 
rised in table 5. 

On certain Railways, only relativel 
light vehicles and motor driven rakes 04 
uniform composition are allowed to ru 1 
at the present authorised maximum speec 
of 140 km. (87 miles) an hour. Railcar 
on the Alsace-Lorraine, French State an 
P.L.M. are run at this speed, and also rai 
motor trains of the French Nord. Th 
State and Nord Railways expect to in 
crease this speed to 150 km. (93 miles) 
an hour at some future date not yet fixe 
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characteristics as regards negotiating curves. ; 
P| ee a 
: Rigid wheelbas a> Fae ae Sain 
ADMINISTRATIONS. Types of vehicles, St ches ate ee Other 
sage Jt axles or groups of axles astrictions i 
(metres), (Maree): chavder station Restrictions on running. 
arian State. . . . .. Steam locomotives Max. W.B. = 4.80 oe 
Goods wagons Max. W.B. = a EEE EN | 
g x. W.B=='3.60° iP Peat (Goods wagons and passenger car: Minimum radius R of curve taken — 180 m. 
Cc S em e 
~-— “i Suiti—ht. icLe. eo —————— ee 
; lt a a ee re 
Mam Hia@ie . . . ..., 4-4-2 locomotives OR ees ‘ ead . ea ; : 
yptian & Nhe. bo He es W.B. 5.283 leading bogie axles ys ge ee ley Rule : Every vehicle should be able to negociate R = 120 
: Hale wheels = = os : m. and run at speed through R = 600 m. 
Taliing carrying axle = + 7.2. 
Se ee i ee, 
ey ae Se ey) ree Locomotives 4 300 Max. W.B. = 5.70 P varies from 3 to 19 mm. ‘ 
5 5 ; , 
Afhv carriages Max. W.B. = 8.37 |When the W.B. varies from Oa il, tO. 0-0 (010, 
. 7 RD I a SE — / 
ladrid, Saragossa and Alicante Locomotives 1 700 VW Ba 5.05 Bale tiie IS ea be | 
5 6” gauge). Rrf wagons 535-559 ans Pee: - | 
W.E. railcars 401-404 ~ prea ts | 
AAwfiw carriages 58-77 P = 53.5 | 
stern of Spain. ... . 4-8-0 locomotives W.B. == 5.70 Pave biolt leans | 
(5’ 6” gauge). Bale — 416 
4-wheeled wagons a Ees=_ 10)! : 
8-wheeled wagons - poy es The smallest curve is 300 m. radius, | 
8-wheeled carriages ie Pigees 2 | 
sace-Lorraine. . . . . .| 4-8-4 T. 20 locomotives VV: ==").91 13 leading bogie axles 96. Flanges of 2nd and} According to the regulations all locomotives have to pass | 
P trailing bogie axles = 96. 3rd pairs of wheels} over curves of R = 180 m. In practice they can run over | 
Ber Trott Va Ie thinned down 10.5 curves of R — 80 m. and 140 m. according to type. 
mm. 
4-wheeled wagons W.B. = 4.20 Minimum radius of curve taken — 150 m. 
° ee 
Locomotives ai No lateral play except on bogies and trucks ‘ sp 
ns when P max. = + 150. ce Kule : Every vehicle must pass in ordinary running 
Other vehicles Max. W.B. = 9.00 |Lateral play given so as to meet the rule (*). curves of R = 150 m. and yard curves of R — 80 m 
=e | AUF = 6.20 P = 24. a 2 : R = 172n ] > ~s ; 
Decapod locomotive. W.B. 6 {Can run on curves of} == LiZam. 40 118 103 90 83. 
Mountain locomotive. VW De = "6.15 Pie 24. R —. 172m. 144 124 109 103 100. 
ane ‘op ) L44m. 1445 145 1455 146 1.465. 
. . ; ~~ OLX 
rnch Nord. . . . Ct; Locomotives W.B. = 7.62 Petrailine: axle ae at ses Can run over curves of R ~145 with a gauge of 1.445. 
Locomotives WV Be==2 6.20 Pirailing axle soe Can run over curves of R — 90 with a gauge of 1.445. 
Wagons Woe «7.20 1 oer 15) wee Can run over curves of R = 75 with a gauge of 1.465. 
Carriages W Be ==18.50 Sere pe Can run over curves of R =100 with a gauge of 1.465. 
_— 5 mites ers di awe yin == + 45. ; 5 of 9nd pair |Gan-r ee ‘ves of R mini pF ‘, ; 
J.-M id -6§-2 steam locomotives W.B. = 4.10 P leading bogie centre pin Flanges of 2nd pa an run over curves of R minimum = 142 m. Can run at the 
ee ee F eh einer 821/829 ae abe rae of ‘wheels thinned maximum speed on the main lines of the system, 
== FZ. down. 
: . 7 a i tres leading and trailing = + 163. Can take curves of R = & 
y locomotives W.B: == 6.06 P bogie cen oe 5 ee an take curves of R — 80 m. 
repos PItIII1 = + 25. Can run at 50 km./h. over curves of R — 150 m 
tg ie to ran at the maximum speed over the electrified 
ines of the Railway . 
ow W.B. = 4.50 P = + 10 } + lateral play of bogie bols- 
anne ig Bogie W.B. = 1.80 |p = + 25 ter == 15 mm, 
waYaw = ug oe Max. speed : 
5125010,901 > 20 = 0.9018 $6 90 kim./h, 
+1 +12 | The two centre axl y icti 
; ; ey Dateral P= - lees e centre axles No restriction, 
« Charentaise » railcars MAES sac Longitudinal P = + 2+1 atop Rate are driving mon 


ZZEt 23 601/608 
[ee a ee 
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oo SS ee ee re ee 
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y wt 7 ; 
ATT 2 ‘a lea “et Ga orks r 
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TABLE 4, eas ati 


Sn 


at 


Lateral play (P) | ‘hav , 
of axles or groups of axles ve Restrictions on running. 


| (Malimerr res), characteristics. 


aa — —— 


_ Rigid wheelbas 
IDMINISTRATIONS eg 


Types of vehicles. ~ (WB 
(metres), 


ys. Max. W.B. = 8.40 


P = 35 on center axle of 6-wheeled carriage. tun over curves of R = 150 m. 


| 

| 

| 
ge, 
Rew. 


— l. The coupling rod 
P 5th axle = 17.5. crank pins are 


spherical. 


Standard gauge 6-wheeled WBS =="6,20 


Lateral P end axles — 10. 

Middle axle — 62. 

Longitudinal P = 8, 

Hnd axles — 36. 

Middle axle = 8. 

Pe 0.S2" Pond axles oo. P 5th axle = 35. 


5) 4 - * 
AB? C carriages No speed restrictions other than those due to the condition 
of the track. 


2-10-0 locomotives 851 


Flanges on 3rd pair of 


wheels thinned down. 


Metre gauge. 4-wheeled carriages 


— 
% -10-0 locomotives 22] W.B. = 6.075 


WB e450 Eps yul Sliding coupling rod 
crank pins. 
a a eee | 
nal Railways in French 2-8-2 locomotives W. B. = 5.45 Boe t TRV. ae i ee jes 
st Africa Class 40 000 P trailing carrying axle — 15. No special restriction. 
sire gauge). Bogie carriages Bogie W.B. = 1.80 |P = 6. 


Wuese Rys. 
6” sauce). 


: fi, ae No special restriction. / 
2-8-2 locomotives Wi Bits= 5.25 P 


mbique Rys. Max, WB. =2)5.284 


ian State. Steam locomotives Max. W.B. = 6.00 


Railears W.b. 8.00 
——————————EEESSSSSSs ° : o rithout difficulty over curves a 180 m. 
iv 7B. = 5.5% PB earrying front’ axieo—ee 65. Flanges of 3rd pair]Run wi R = 
slovak State. . | 2-10-2 steam locomotive W.B. 5.52 g 


of wheels thinned 


P carrying back axles—=see fo. 
eee down 10 mm. 


524 Ei Vee 


waa 2 40 Run without difficulty over curves R = 120 m 
tric locomotives Bogie W.B. = 2. 
eee - 4.50 —-+1 Run without difficulty over curves R — 
-wheeled wagons W.B. = 4.5 a g 
snl - B 4.50 Lateral P = + 1 Run without difficulty over curves R 
-wheeled railears W.B. = 4.5 seadie eae 
Cae i 3.60 eae ak ine i Run without difficulty over curves R 
Bogie railcars a ae Gongitndinal Peale 
Ate Lateral P = + 4. ear ; f 
4-wheeled carriages W.B. 9.40 Tenens ete ah curves of R < 150 m. 
Class B.C.e. W.B. = 2.50 Lateral and longitudinal, bogies, P = + 1. 
Bogie carriage: -D. 6 
’ State. 2-10-2 locomotives ie tes oe 
4- wheeled wagons eT a - 00 
Railears fit E NG 
Carriages W.B. = 2. 
| ne ee be 
* AUER Nabe Wey Bo 0 P given by P = 2.8 a.c. 


With P outer axles > 15. 
and P centre axles < 60. 


Note : The roman numerals I, IT, III... refer to the coupled pairs of wheels of the locomotives. 


othe awe 
| 


§ eae =e eniery® yee 
— 
’ 


. 
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TABLE 5. 
Maximum speeds 


being run, and under consideration. 
(T = Trains. 


S=Steam. E— Electric. Re — Railcarg =F.M. T. = Fast motor trains.) 


Maximum speed 


INISTRATIONS. allowed 


Maximum speed “ 
under consideration 


Remarks. 
(km./h.) (km./h.) 
Mime. .... =. T 75 T 75 | * 
a) farce a ett ct i ee il el a 
‘State. . . 2S 90 di 90 re Pn: r 
Pa oa ip eres: pear cece to ee Ye ee) Oe a — 
i ee ah toyed hand FHA 100 Sib stali. 4) | 
of Spain. . . Sn 7 7 120 2 | 
auge). Re. 120 and Re. | 
= ia ee ee eee GLP oe TS ae i 0 ae 
aragossa and Alicante 100 100 “re | 
eauge) . cory 
© BS eee ee a a ai ear 
Spain. .. . .IS.T. 85 S.T. 85 | 
gauge). i De een BE oe a 
rrat pe. | SSS 120 nepal be 120 | 
orraine . ae rh 140 | : 
ay Koper 8, 4 gelatine (1) On the Paris-Strasbourg and Paris-Mulhouse lines, 
120 ») 
S.T.-E.T. 120 ies Meee aOR) qn |. cal pararinttontae | 
1 calmness (1) Re. 138 fy (3) Paris-Le Mans line. | 
LAS . : 
120 fe pore um net np eats (4) On lines equipped with automatic block signalling. 
( ry ford & 1. x 
. F.M.T. 140 F.M.T. 150 
xr 120 
n-Méditerranée . : ae ae ay a , 
; C : “ra ae Soa ao 
i oars ae 2 oe = . : a ae . the Orléans-Tours see I 
®) This speed is authorised on iv ling steel carriages. 
) 120 8.7. ee ( ‘ains hauled by 2D2 locomotives hauling g 
(France). fa ere b Tr 140 trains ss Se aa 
E.1 130 (5) E.T. Peas 2s a eS, Bao) OE es eee ee 
EBys. Leandakeest20 T. and Re. 120 
100 
Standard gauge ah ie ae 90 
Metre gauge. . ih 


Ro ilways in French T 60 ee 80 
eee NF: 


gauge). 
Rys. 


mM. — 5 6” gauge). 


ue Rys. . . 
i¢o-Marques) . 


State. 


ak State, 


oa ‘wale ada 
:o matt ® 2 pth 
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The P. 0.-Midi Railways are authori- 
sed to operate ordinary trains of steel 
vehicles, hauled by 2-D-2 electric loco- 
motives, at 130 km. (80.8 miles) an hour 
between Orléans and Tours. 

The French State Railways expect to 
exceed this speed between Paris and Le 
Mans when this section has been electri- 
fied. 

Trains hauled by steam locomotives 
are limited to a maximum speed of 120 
km. (75 miles). Three Systems 
French Est, State and Nord — are con- 
sidering an increase of this figure to 125, 
{30 and 140 km. (77.7, 80.8 and 87 miles) 
an hour respectively. 

Ten railways out of eighteen are con- 
sidering an increase in the actual maxi- 
num train speeds. 

Apart from the data used in designing 
ridges and other structures mentioned 
ibove, there is no practical way of as- 
sertaining beforehand if a track of any 
fiven construction is or is not able to 
sarry the traffic at higher speeds or to 
tand heavy loads at previously fixed 
ugh speeds. 

In fact, all that is possible practically 
peaking is to calculate beforehand the 
trength of a given track under static 
oadings. 

The dynamic stresses the track has to 
vithstand are not yet well enough known 
9 bring them into account in appro- 
riate calculations. 

Under these conditions, every endea- 
our should be made to draw, from ex- 
eriments and tests over sufficiently 
yng sections and during a long enough 
eriod for all the phez~~>«na and effects 
) be examined, such conclusions as will 
low of drawing up practical rules in 
lis respect. 

This is the much more necessary 
yat it is not always possible to know 
eforehand how old or new vehicles will 
ehave at the ever increasing speeds to 
‘hich they are submitted. 

Thus, locomotives, railcars or wagons 
nown to be perfectly steady at certain 
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speeds, develop for reasons still unex- 
plained and often only cured by empiric- 
al methods, movements known as « hunt- 
ing », « nosing », etc., when a maximum 
speed peculiar to each is exceeded. 

The guiding of the locomotives and 
other vehicles, the side thrust of the 
axles and wheel flanges in running, the 
wear of tyres and flanges, and parts in 
motion, the centering gear, couplings, 
etc... all have an unavoidable though not 
always well known influence on the 
behaviour of vehicles at high speeds. 

This again is an almost unexplored 
field which could be studied with ad- 
vantage in combining the data to apply 
to suitable experiments and measure- 
ments with those obtainable from the 
theoretical considerations on the gene- 
ral balancing of the vehicles and the 
particular movements they can be sub- 
mitted to during running. 

in.our, opinion, therefore, the best way 
to appreciate how far the railways can 
profit by the permission to operate 
vehicles with 22-t. axle loads at speeds 
approaching 150 km. (93 miles) an hour 
over the track in its present condition 
and how far the track has to be streng- 
thened or altered, is to carry out metho- 
dically a series of tests of this sort. 


CHAPTER II. 
Present-day main-line permanent way. 
Rails. 

a) Rail manufacture and inspection. 


As we have already seen, the increase 
in axle loads and speeds has subjected 
the rails to greater static loads to which 
must be added the dynamical effects 
which increase rapidly with the speed. 

The metal in the rails from the mo- 
ment they are laid in the track is in 
consequence subjected to a continuous 
series of severe strains. 
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The traffic conditions have been modi- 
fied so considerably that the strength 
and quality of rails used on main lines 
should be increased proportionately if 
the number of broken or defective rails 
is not to attain a dangerous figure. 

When Question II « Resistance of rails 
to breakage and to wear » was consider- 
ed at the 1930 Madrid Congress, certain 
conclusions and general recommenda- 
tions were made and were adopted sub- 
sequently by most of the Railways. 

It seemed to us opportune to ascertain 
the steps actually taken and the results 
obtained in the manufacture and ins- 
pection of standard rails and also as 
regards new investigations and expe- 
riments undertaken by the railways 
consulted. 

Rail manufacture. 


The first question we asked in this 
respect. was : 

What process is used in making the steel 
for new rails to be laid on main lines? Give 
details of the kind and general composition 
of the metal. 


The replies received have been sum- 
marised in Table 6. 

The THOMAS, SIEMENS-MARTIN and 
BESSEMER processes are all three used 
for making rail steel, the only restric- 
tion in their use being by the Portu- 
guese Railways which do not accept the 
Thomas process for steel of 80 kgr./mm2 
(50.8 Engl. tons/sq. in.) quality. Some 
works are now supplying rails of steel 
made in electric furnaces. 

As regards blooming and rolling the 
bars, a minimum cross section area of 
the ingots and the lowest possible final 
rolling temperature are specified by most 
railways. The Madrid-Saragossa-Alicante 
and the Western of Spain Railways con- 
sider this temperature should not exceed 
SHOU! (Ca (GERRI 185)) 

Most of the Railways specify sufficient 
discard to remove all traces of piping 
and segregation and tests pieces are 
taken from the discards. 
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The French and Portuguese Railway 
in addition insist on the top discarc 
being at least 12 to 18 % of the ingot 
weight. 

From the replies received, it appear 
that the rail steel should have an averag 
tensile strength of 70 kgr./mm?(44.4 Eng 
tons/sq. in.) and an elongation of 10 % 
These values vary however considerably 
from one railway to another: the tensil 
strength from 65 to 88 kgr./mm? (41.3 t¢ 
55.9 Engl. tons/s. in.) and the elongatio 
from 15 to 7 %. The coefficient of qualit) 
R + 2A (tensile strength in kgr./mm 
+ 2 x elongation %) specified by mos; 
railways varies between 92 and 100. Thg 
harder rails are used as a rule wheel 
wear is most serious, such as on smal] 
radius curves and in points and ae 
ings. 

As regards chemical composition, th 
Bulgarian and Jugoslav State Railway 
accept relatively soft rails with only 0.3} 
to 0.35 % of carbon, whereas on tb 
other railways the carbon content vari 
between 0.4 % for 65 kegr./mm? (41. 
Engl. tons/sq. in.) rails to 0.55 % for 
(50.8 tons/sq. in.). 

The average content of other elemen 
is : manganese 1 %; silicon 0.1 to 0.2 % 
phosphorus usually below 0.07 %, anh 
sulphur below 0.04 %. 

The recommendations agreed at t 
Madrid Congress have been followed o 
the whole, especially as regards increa 
ing the amount the steel is de-oxygenate 
or killed. 

As regards straighthening the rail 
some of the makers camber the rai] 
whilst hot, so that in cooling they b 
come practically straight. 


| 
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eee a 


Inspection of rails. 


The replies to the question on inspe 
tion have been brought together a 
summarised in Table 7 which shows th 
tests made to eliminate defective rai) 
and those made experimentally or f 
information. 
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> 70 | > 10 | n+oa > 92 


Contents as laid down in the specification. 
> 0.35 | 0.80/1.40 | 0.10/0.28 | P+58S < 0.10 a sve 


¢ , ro 
-ugoslay State .{Siemens-Martin or Thomas. | 


TABLE 6. — Rail manufacture. 
(/ = final rolling temperature; p = weight of top discard; P = total weight of the ingot; R = breaking load; KE = Elongation). 
Precautions required by the Specifications. Mechanical requirements of the specifications. Chemical composition, %. Manufacturing tolerances allowed by the specification. 
ADMINISTRATIONS. Manufacturing process ee 
of the metal. Breakinc ae , Miscellaneous; period of guarantee. 
ER ete 2 ae ! net See : Lenetl Sectiona ~ : 
cone. Diseard. ee Elongation | Other requirements. C Mn Si 1g S ; orcs dimensions Weight %. 
sae Jo in mm, in mm. 
St t N ad! ss ri (lence « 7 r 6s Ce epee Bs , ~ od - 
Bulgarian State. | ee eee we joa ool Cross section of ingot > 20|Sufficient to remove all traces Si R x A >900 Contents specified. ame 4 Foot : + 1; total|l— 2 %; excess over Guarantee oD years. 
as rany other.) times that of the rail as] of segregation, piping or é height and width of| 1 % not paid for. 
rolled. blow holes. (R = Tensile the head : + 0.5; 
Dettaueoas oa strength, >0.3 se es < 0.08 < 0.05 thickness of the 
as low as possible. A = Elongation). : web - -- 0.5-0.25. 
———— a a ee ee 
ore ~~ ~~ «- | Siemens-Martin or Bessemer. The ee aes section of the|Sufficient to remove comple- Not specified. Contents as laid down in the specification. 
ingot shou > 0.129 m2. aliv ¢ s Q . Ae : - 
ke ce ea gi Orrico tad a) with Siemens-Martin acid process : 
0.45/0.55 | 0.75/09 | 0.11/03 | <0.06 | <0.06 +48 Foot : + 1. | + 1% Guarantee : 6 years. 
b) with Siemens-Martin basic process : Other dimensions — 0.5 % 
0.5/0.6 | 20.75/0.9 S|" 0.43/03 {<2 Oa. | 9220.06 + 0.5. 
c) with Bessemer acid process : 
0.4/0.5 | 0.75/0.95 | 0.1/0.3 | <0.07 | <0.06 
Northern of Spain . S 72 > 10 % 0.5/0.6 | 0.8/1.20 | 0.15/0.25 | < 0.05 | < 0.06 
Madrid, Saragossa and Alicante . ees pope Re ens ae 
and Western of Spain . Pecceuses Or Oller. Section of ingot Contents laid down in the specification : 
SS Ouae m2: 2 10 % is, Se BPR Ss is 0.45/0.55 0.8/1.10 0.15/0.20 ze (WHY < 0.08 + 3 at 200 On all dimensions :|+ 2 %; excess not|Require a fine grain, compact and homo 
850° C + 0.5, paid for. geneous structure. Guarantee : 6 years. 
t = < 8500 
French main-line Rys. ae : a : ane ae 
rian and Tunisian Rys. . Thomas (in France). ‘Section of the ingot > Head : to give a bar of 0.70) | Average chemical composition (not specified) : 
20 times that of the rail. m. meeting the drop test : 3 qualities : a 
. ( 44-ker. bull-headed rails 12 P rs += 2° for length | Hoot - = 17- , , 
Martin sned ox the. Midi é se Peae > 65 > 10 R+2A > 92 0.45 0.95 0.125 0.07 0.04 < 18m + 2 %; excess over |Guarantee : 10 years, but the balance hel 
ji 3 FS as100 A ; 1 % not paid for.| against the guarantee is paid in 6 years 
> 70 > 9 ) R+2A B94 0.47 1.05 0.1 0.065 0.035 Other dimensions 
Bottom : to give a bar of 0.30 a , Lis on ann Cer mre + 05. 
Bessemer (Tunis) or any other. ¢ as low as possible. m. meeting” the tensile test. > 80 ae! IN Se YN Se hes 0.51 15 ; 065 038 ae eee Quality 70 is the only one used in Tunis. 
| Portuguese Rys. . . . . .|Thomas, Bessemer, Martin or|Section of ingot > ; Head : a bar of 1.30 m. meet- 
| any other — except Thomas 20 times that of the rail.| ing the drop test 2 qualities : 
for 80 kgr. quality. 48 P : 
a a Rize Q.68 : 68/76, > 12 Ro 2A S96 + 2 for L <-12 mj Foot = +1; + 2 %; excess over Guarantee : 6 years. 
100 Other dimensions : 1 % not paid for. 
Bottom : bar of 0.35 m. meet-| Q.80 : 80/88 > 8 Raa ee 100 me os 2 ss + 3 for 12 < L + 0.5. 
ing the tensile test. | < 18 m. 
| 4 . 4: ene ~ 72 | 0 to 1d Elastie limit Usual contents Specified Usual contents 
| Rumanian State. Thomas. Bessemer, Martin or |Volume of the ingot > that/As the French main-line rail sas Uae yep cory ———— | content ee ee 
any other. ; of 3 rails 12 m. long. ways. E > 38 0.45/0.55 0.80/1.20 > 0.12 about 0.07 | about 0.04 |+ : as : < a m. As on the French main-line railways. As on the French main-line railways. 
: R+2A > 96 + 3 for 15 < 
< 24 m. 
2 qualities : Tsual Content as Usual contents | 
| Czechoslovak State. . . . .|Siemens-Martin or Thomas. content specified rr | 
> 65 aa oie 0.40/0.50 0.80/1.40 0.10/0.20 | 0.04/0.07 | 0.03/0.05 | 
El for small-radius curves 
: wil) | > 10 R 2A >94 | | oe | we | vs | axe | ac “ | wee | eee 
Turkish State, | | | ok sh 
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ADMINISTRATIONS. 


Bulgarian State. 


Egyptian State 


(Tests for AT-ker. rails). 


Northern of Spain . 


Madrid, Saragossa and Ali- 
cante, and Western of Spain 


rench, Algerian and Tunisian 
Rys. 
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TABLE 7, 


Acceptance tests of rails. 


Drop tests. 


30 


Ps rt me 


—— 


| 


Wy “S - ao S m 
rirst blow (Kg./M.) = 3000 x —— m moment of inertia of the rail in em4, 
1 000 
m 


Subsequent blows 


== 1200 » , continued until the deflection — — 


1 000 aia 


: i : 
The length of rail shall not break nor crack. 
One test out of 3 shall be continued to fracture for examination of the structure. 


\ 
——— z A short length from the top of an ingot from each cast. 
ioe 


100 mm, 


2 lengths from the head per cast. 


SS » § Tup of 1016 ker. 
i = £07 Height of drop H — 7 


(2622 


The length must not break nor take a permanent set of more than 89 mm. 
If desired, the length is notched and broken for examination. 
Check tests are made from the foot of the rails from the head of the ingot. 


= ae eae. ==» 1 000-kgr. tup. 
a Ty Heigth of drape E95) m. 

LeS1968. 2] 
ews Ay Beotch =. = 

be 300-ker. tup. 

Ee LIB. 
For 45-ker. rails and a drop H — 3 m., the elastic deflection f must < 0.01, 
For 45-ker. rails and a drop H = 6 m., the maximum deflection f = 0.03. 


AEE cictcleaeiacaeane A length from the head of each ingot. 
T Ps 
a he oe 5 ae 
osoa2* ” * Notch a = = of depth of rail head. 


300-ker. tup. H = weight of rail per metre x constant C. 
C 0.10 for 65 quality. 
0.095 for 70 quality. 
0.090 for 80 quality. 


Check tests to be made on the foot of such rails from ingot head, 


Without break nor longitudinal crack. 


Hardness tests, 


Diameter of the ball = 19 mm. Pressure 
gradually increased for 15. sees. up to 40 
t., maintained for 15 secs. Depth of im- 
pression < 5 mm. One test per batch of 
100 rails. 


Tensile test. 


Test piece cut out of the hottom diseard; dia- 


meter = 20 mm.; length = 22) mm. 
R> 70 


R x A> 900 
One test per cast. 


(R = Tensile strength 
A = Elongation, 


EK;== Hlastie limit.) 


A Brinell hardness test is made on the top 
of a drop test length. 


One test for information only, per 50 tons 
from the foot of a drop test length, dia- 
meter 14 mm. Length between gauge marks 

50 mm. 


10 mm. ball; load. Brinell No. 


> 207. 


3000-ker. 


As on the Northern of Spain. 


Other mechanical tests. 


| Macrographical or micrographical tests. Chemical analysis. 


[1 macrograph is taken from the top of one/A complete analysis per cast, confirming more 
ingot per cast for information. If unsa-| especially the specified composition. 
tisfactory, additional mechanical tests can 
be required. 


Optional tests Lateral shock tests on the 
rail head. 


The test pieces are 25.4 mm., cut out of the 


9.39 Ke.-M. given by a pendulum. 


rail, and must not break under a blow of 


\ complete analysis per cast to the specified 
contents. 


Macrographic tests optional. 


Static bend test on a 1.5-m. length with sup-) 
ports 1 m. apart. 
f= 0Mor a sload sor 30s 
f = 0.025 for a load of 60 ft. 
One test per 200 rails 


Cylindrical test piece, diameter : 15 mm. 
test length 100 mm. Cut from the top of 
the rail head. 


(For information only.) By standard test. 
10 mm. ball; 3000-kgr. load; at most 3 
tests per cast. 


Test piece cut from 0.3 m. length from bot- 
tom of ingot at 2/5th from the top of the 
rail head. 

Standard test. 


Diameter : 13.8 mm.; length 120 mm. 
R > 65 A > 10 R+2A > 92 
ees 7h) I R+2A > 94 
R > 80 NS 7 R+2A > 98 


One test per three casts. — Check tests on 
preceding and following cast. 


;One static bend test per 200 rails. 


1.5-m. lengths — supports 1 m. apart. 

i —=0 for a load of 
32900 ker, 

jo 0 02 5 fore 
72000 ker. 

No fracture at a load of 78000 ker. 


For 45-ker. rails : 
a load of 


Optional tests for information only 


1. Charpy resilience test on small test pie-) 


No tests of this kind made. Chemical analyses are taken. 


OO 0 
| 


Micrographic test optional for information. A partial analysis per cast to get the carbon 
content. 
A complete analysis per 10 casts to confirm 
the specified composition. 


ee 


[One macrograph per cast from the top. of an|A partial analysis per cast to give the C, Mn 


and P contents. 


ingot and one from the bottom must yen 
A complete analysis per 100 tons, for infor- 


no trace of piping nor clearly visible se- 


ces 5 


2. Drop test with the rail foot in tension. 


eregation nor inclusions. mation. 


Check tests optional. 


ADMINISTRATIONS. 


Portuguese Rys. . . . . . ae 


Initial blow : 
Subsequent blows : 3 


f > 90 
f > 80 


With one cast out of ¢ 
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TABLE 7. (Continued.) 


Drop tests. 


One leneth per ingot. 


For 45-ker. rails 


6000 Ke-M. 


500 Kg.-M. continued until 


mm. for 68 quality. 


mm. for 80 quality, without breaking or cracking. 


ive the test continued until fracture after notchine the foot. 


test. 


Hardness tests. Tensile 


Test piece cut in the bottom diseard; dia- 


meter 20 mm.; test leneth 145 mm. 
R+2A> 96} 
2 A > 100} 


(For information only.) 


Goo Re Ore 1? 
a A> 8 
50 t. or more; one test 


One test per cast of 
Check tests. 


per 3 casts of less than 50 t. 


Other mechanical tests. 


Macrographical or 
micrographical tests. 


Chemical analysis. 


Two macrographs per cast from top discards|An analysis per cast giving C, Mn, P and 


to show no clearly marked piping or segre- 


vation. 


sometimes Si and S, 


. . . 
The inspector can require a macrograph in|/An analysis per cast giving C, Mn, P, and 
confirming the Si content imposed. 


| Rumanian State. . . . 


DoS a eS EE EE EEE Eee 


Czechoslovak State. 


=e 


Jugoslay State. . . . . 


re 


| Check tests made on head of rails from ingot head. 
if 
— yy _h_oa_aX_——_—__—”:Oo— 


Like the French main-line Railways, for quality 65 constant C — 0.1 
One test per ingot. 
Check test on the foot of rails from the head of the ingot. 


N Test piece cut from bottom discard; diameter 
25 mm.; test length 200 mm. 


+ 
2 


One test per cast, as a rejection test. 


R> 2 10 AY 5 H > 38 
One test per cast. 
(For information only.) One test per cast : rejection test. 
R65) ae | 
~. { for rails laid on sharp curves. 
Rep 


J 
be Initial blow (Kg.-M.) = as 
e 
eee OO" tS 
J — Moment of inertia of the rail relatively to the centre of gravity. 
e = Distance between the centre of gravity and the most highly stressed fibre. 
: 60 
Subsequent blows = 0.4 ny a) hee 
> e 


The drop test is a rejection test on all railways mentioned. 


As on the Bulgarian State; the depth of the Ree a0 A > 10 


impression should be between 3.5 mm. and 
5.5 mm, 


With the exception of the Egyptian State 


The hardness test is not a rejection test on 
railways, the tensile test is a rejection test 


case of doubt. 


Static bend test for information only. 


Static bend tests are made especially from the 


the Spanish railways. 
on all railways mentioned. 


Macrographic and micrographie tests for in 
formation only. 


in the transverse direction. With 
100 mm. apart the deflection| 
much as 4 mm. 


rail foot 
supports 
should be as 


the Spanish Railways. 


French and Portuguese Railways. 


-| Analyses 


The static bend test is a rejection test on|Macrographic tests are rejection tests on the 


to confirm the specified Mn con- 


tent. 


Analysis to confirm the specified contents, 
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The usual methods in use to ensure 
good-quality rail steel include : 


— chemical analysis, 
the railways replying; 

— making sure the metal is homoge- 
neous, Biter by an examination of a 
broken section or by a macrographical 
examination often made as a matter of 
information, but which on the French 
main-line Railways and Portuguese Rail- 
ways is a rejection test; this test if need 
be can be completed by a micrographical 
examination; 

— eliminatory tensile tests are requir- 
ed by all the railways except the Egyp- 
tian State, which require tensile test 
pieces cut from the rail to be submitted, 
so as to ascertain the breaking strength, 
the elongation, and if desired the elastic 
limit; 

— resilience tests which consist either 
in measuring as a matter of information 
the resilience of the metal on small test 
pieces cut from the body of the rail or 
more often of subjecting several short 
lengths of rail to eliminatory shock tests 
to which they have to stand up under 
specified conditions. Experiments are 
made during such tests to measure the 
actual value of the kinetic energy of the 
blow which caused fracture so as to 
deduce therefrom the resilience of the 
full rail section; 

— hardness tests, usually for inform- 
ation only, to complete and check the 
tensile test and to give an idea of the 
resistance of the rails to wear; 

— Static deflection tests and some- 
times lateral shock tests on the rail head, 
which are only resorted to on a few rail- 
ways. 

Nonetheless, the manufacture of a rail 
steel of the quality best suited to resist 
wear to stand the increasing strain due 
to the new operating methods could well 
be improved with advantage. 

The railways now having to face con- 
stantly increasing loads and speeds are 
much concerned and put to much ex- 


required by all 
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pense in keeping the track in good order 
and want rails fully able to stand the 
reater stresses set up. 

Some of the railways have considered 
whether their anxieties could not be met 
by heat-treating the present rails and by 
using special rail steels. 


Heat treatment of rails. 


The heat treatments used modify the 
structure of the metal by heating the rail 
and then hardening it in order to im- 
prove its resistance to wear, without 
making it more brittle. 

A number of processes have been de- 
vised. 

The SANDBERG process is one of them : 
by cooling the bars progressively under 
control, the structure is definitely im- 
proved. 

The,.process of the Neuves-Matsons 
Works,..and. that of the PRrovipENcE 


ms 


W orks Consisting, in quenching the rail 


‘head in water, are more recent processes. 


The latter differs from the former in that 
the rail is kept moving through a water 
tank with its head partially immersed, 
after a preliminary heat in a furnace to 
equalise its temperature. After harden- 
ing it passes through a second furnace 
in which it is suitably tempered at a 
definite temperature. These processes, 
like that of the MaxrmiLiaNsnurre tend 
to give the rail head a sorbitic or mar- 
tensitic structure. 

The Northern of Spain and the Turkish 
State Railways have carried out a few 
experiments in this direction. 

The French main-line Railways are 
largely using heat-treated rails. 

All flat-bottomed rails ordered by the 
French Est and all those ordered since 
1932 by the P.O.-Midi are heat-treated, 
either by the Neuves-Maisons or the Pro- 
vidence method. 

The French State uses rails treated by 
these processes on its main-lines or 
where there is much braking or slipping, 
on less important sections. 
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The Paris-Lyon-Méditerranée (P.L.M.) 
and Nord Railways are generally using 
heat-treated — sorbitic or martensitic — 
rails at places where the rails are stress- 
ed most severely, i. e. in the sections 
with the heaviest and most dense traffic, 
when there is much braking and slip- 
ping, or on sharp curves. 

The Alsace-Lorraine Railways use in 
points and crossings rails treated by the 
SANDBERG ad NEUVES-MAISONS  pro- 
cesses. 

Heat-treated rails have to pass more 
severe drop, tensile, resilience, and hard- 
ness tests. 

Owing to the long time the behaviour 
of the rail in service has to be followed, 
especially the behaviour of the metal 
during the slow or successive changes it 
can undergo in the track, no opinion 
can be given as to the practical advant- 
age of the heat-treatment in lengthening 
the life of the rails. 

There appears to be no doubt that the 
metal in the rail head does not crush 
down so easily. The observations record- 
ed, however, seem to show that these 
processes, especially quenching part of 
the rail head in water, can only be ap- 
plied to carefully manufactured steel of 
very satisfactory quality and homoge- 
neity. If generally used, the effect would 
be to raise the quality of rail steel. 


Use of special steels. — We asked the 
railways if they use, on their running 
lines, rails of special steel or composite 
rails part of which is special steel. 

The replies show that many railways 
use manganese steel or chrome-nickel 
steel in points and crossings. 

The French State on running lines laid 
a year ago 30 chrome-copper steel 55-ker. 
(34.9 tons/sq. in.) rails in a heavily 
used section near Paris. The Nord re- 
cently laid some 50 nickel-chrome steel 
rails in places subjected to slipping and 
frequent braking. No practical conclu- 
sions can be drawn at present from these 
two tests. The Nord intends to try in the 
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near future a few hard chrome-copper 
(70 to 80-kgr. = 44.4 to 50.8 tons/sq. in.) 


rails and 14 % manganese steel rails. 
The usual practice of the Jugoslav 
State Railways is to have the outer rail 
on sharp curves and on steep gradients 
on certain lines made of special steels 
containing either 0.2 % molybdenum or 


1.8 % manganese with a minimum ten-_ 


sile strength of 90 kgr./mm? (57.1 tons/ 
sq. in.) and a minimum elongation of 
10 %. 

Finally, the P. L. M. Railways are try- 
ing a 0.3 % copper-steel rail in tunnels 
to reduce wear due to rusting. 

No one reports the use of special steel 
in part of the rail section only. 


b) The section and length of rails for 
main lines. 


The growing stresses in the rails, set 
up by the ever increasing loads and 
speeds has led the railways to use longer 
rails of stronger section, in addition to 
improving the manufacturing methods 
and the quality of the steel. 

The object of the large cross section 
is to increase the resistance of the rail 
to the static and dynamic forces set up 
in it by the rolling loads and to increase 
their life as regards wear, through con- 
tact with the wheels. 

Longer rails, either as rolled or weld- 
ed, reduce the number of joints, the 
shocks at which are the most serious 
cause of the disturbance of the track and 
damage to the rails. It has been found 
that over 80 % of the broken and damag- 
ed rails fail at the joints. 

Table 8 summarises the replies receiv- 


ed from the railways on which we re- | 


port. 

Rail sections. All the railways use 
flat-bottomed rails on their main lines, 
with the one exception of the Midi lines 
which are laid with bull-headed rails. 

The top of the rails is usually convex 
and the side faces inclined at 1 in 20 to 
the symmetrical axis so that the running 
face has the profile it tends to wear to. 
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TABLE 8. 
Section and length of rails laid on the main lines. 
Section of rails, aoe 
v= Vienole (flat-footed). oy , Dj ; 
ADMINISTRATIONS. BH. = Bull-head. aa Imensions (in mm.),. Usual leneth laid. Welding 
aie 
a 
eee ———— 
Description. Weight pet milG Stik a a 
; linear metre. = b c d New rails > : . Lengths obtained Yoniad ge momarks 
e New rails. Re-used rails When used Process used. Remarks. 
: and proposed. 
Bulgarian State. . . 2. . V Prussian 8 41 ker. ‘ 138 | 
V 34.89 a 18 Not used nor under 
34.82 ker, 59 13.24 110 131 Sts “ | consideration. 
9  —— | 
| : as a ‘e on | oe i Resist welded in the worl 
: 5) sae Vs ° 36- Be Ss 1C 31S8Te s| 7e a e OrkKs. 
Egyptian State. . . . . . \ 46 ker, 58 16 112 “Wt a ; tie : ae 36-m. rails e sistance l 
| 2 : x00ds e: cm. : 
\ 42 ker. 38 16 4 Ua 140 a ase Suburban line : 1] km. 1000 m. of continuous |Thermit welding — 47-kgr. track on metal] sleepers wit 
| 37 ‘ack. bolt and clip fastenings. 
Ni 37.4 ker. 58 45 142 134 track volt and cliy 
| 


PANDY Swale 
49.5 leo; 62.5 15 5 134 134 ae WS Donnan fo pro- 
vide longer lengths. 


eee 


Northern of Spain 


Some trial leneths Thermit welding and electric butt welding 


| l 
Vadrid Saragossa and Alicante | 66 15s 130 142 12 Not used nor under con 
_ (MLZ.A.) V 40 ker 60 15 126 430 me sideration 
oe == [Ser ESS nESGT [annET TORSION (ue SuSE GRUNER nmr reese ee ae 
| Western of ho is Ae V. M.Z.A. type 45 ker. 66 iS 130 142 12 m. pe Trials in tunnels and on 7 The methods to be used will be decided by the results of 
; metal bridges. experiments. 
| 
SO dS 
| - . 
Alsace-Lorraine Wa Se Bs: 46.303 ker. 62 15 134 145 18 and 24 m.; 27 to|41-ker. rails : 2] m. Used in tunnels. 54 m., 60 and 90 m. un- ape = ae 
x 30-m. rails may be} (2 x 12 m. crop der consideration. Thermit welding caerrelay oe 
7 55.695 kor 9 55 ag Seo am as x M F > J " ¢O ssi ) al ines. } 
| V. Sao 55.695 ker. 62 19 134 155 aed i fare ped and welded). Under compression on main lin 
| in tunnels at im, (STG. aaa 
cropped and weld- 
ed). 
I a eS EE eee 
| V. S. 33 46.303 ker Rees ee ; ay Thermit welding: Intercalary or under compression : always 
Fr, sa PIO ial See above. gal i nck carn a ee Daal Used in tunnels. 48 and 96 m. annealed afterwards. 
era fw sl te V. S. oF 55.695 ker ges : 24 m. Electrie welding. 
in tunnels 
V. S. 36 65 | 15.5 | 440 | 153 pone we He os 10 to oe pee not used 
piace 73 Fie here 24 m. : bridges 18} on bridges nor in - v9 SP af Se 
French State on most ed sd ee 0 ker ever Ponncle Used in tunnel (2s Thermit welding. 
: main s 
| Vv. S. 33 46.303 ker. See above. 
a ee 
ee eee On eS en : . : ; ; i 
Thermit \ Eee gs : By bringing the rails 
| welding } toget ler under pressure and annealing on main 
| V. S. 33 46.303 kgr Not used : lines, 
| Pp . fangs aalele ahe See above. 18 and 24 m. on the main lines, on steel bridges; Length of the structure.| Resistance welding. 
| “?ench Nord . S. 39 55.695 ker. 


in running roads as a 
in tunnels 


trial. 35.334 m, Trial limited to 10 lengths of track with Dupuy type skew 


Used in tunnels : From 48 to 288 m. 
joints. 
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TABLE 8. (Continu ed.) 


Section of rails. 
v= Vignole (flat-footed). Dimensions (i PT 
ADMINISTRATIONS. Bits Ball-head: ae) Usual length laid. Welding | 
a Oe eee 
SSS ae A eg ee ee! —— = on + 
Description. Weight per She Sr mt nn ies. cabs a ; 
linear metre. _ 6 c d New rails, Re-used rails When used. a gies Process used, — Remarks. 
° yre sed, : 
V. S. 52 62.450 kor 9 | | | | 
| : i Sarre V.s Mp0 kgr. 10 47 158 478 24 m. on Parjs-Ven- | 
| Paris-Lyon-Méditerranée. . . - S. 39 55.695 kor. Sane ee timiglia line. | . 
_ (P.L.M.) Vi leee <n ee i 22 m Thermit welding on 100 rails. _ 
Vi-ecksa pare . pens | 180 | 4142 Other main lines : ae | Electric welding under consideration. 
| ant 46.303 ker. See above 18 m. 
| 4 , Es Se. SS : ee 
eee Vidi li t ] ena See yk 24m. for 46-kgr. rails Under consideration in us Thermit welding. 
: - dissymme : . : : ve ea ° 
bull-headed an ae a 44.0114 ker. 64 | 16 | 64 | 146 22m. for 44-ker. rails tunnels. 
x (P.L.M. type) 
Ste : ay 2 : 
| undard | i,” ad Bagel EX 47.824 kor. et. ate aldver 
¢ : gauge V.8.33 oe ee VOVe. ae’ 
Algerian Rys. 46.303 ker. 12 aa 18 m. and 24 m. Used in tunnels. 60 m., poe . pei dart Lov: weiding Rstisighoce with the use ol! 
Metre < sole plates under the ral foot. 
gauge We8.40 36.495 ker. 58 | 13 | 115 | 128 2 
Standard VS: 12 46.02 ker. 62 15 | 134 145 2 Fa Used for trials espe 
eause V.S. 40 36.495 ker. Ss ie ae Thermit welding. 
Tunisian Rys. R Hov eee Extended use under con- BAt a 
Metre in E RA Rael Nbr sideration : in tunnels | Oxy-acetylene welding. 
gauge } V.S. 40 36.495 kgr. and on steel bridges. : . ; 
ee ee ee ees a ee ee ee ite) ee ee ah dN en SN SS Oa a ee 
Colomal Railw Frencl L 
West ‘pte eee ee (metre gauge) 30 ker. 56 414 106 125.5 L2 om. Not used. 
\ 
V 45 kor. 60 15- 134 444 if > siderati 4 nee : mh fee 
Portuguese Rys. ? = 18 m U ndet rae aa 10n. on OXY -acetylene W elding. 
V 40 ker. 60 45 425 134 steel bridges. 
ee 
Rumanian State V 45 ker., 40 kgr. Aer see ee Hr pares Samia Oy nae | - ate 20 m. and longer rails.| Thermit welding. 
| 34.5 ker | 
A a a a ce oe ee 
"1 or 2 49.71 kor. : 25 m. Used or under considera- Thermit welding in general use. 
v. got Leker sees eo on tis ss tion in certain cases. oe Electric and oxy-acetylene welding under trial. 
Czechoslovak State. Vv 44.35 kor. 68 14 112 14C 44.35 ‘kor. 3 20m. 
meee ee SS eee 
Running track : 12m < a 
Turkish State. V 39.52 ker. 62 12 120 138 an ia : “ ot used. 7 _ 
ane te 60 m. | hermit welding : 2000 joints welded. , 
V. Reichsbahn $8. 45a. | 0.20 Ker. Bohler welding process : 12 joints being tested. 


Io ten Ob INaperial: 


Jugoslay State . . . .. . 7 ¢ i iderati : a In tunnels. Maximum 1 200 m. 
V. Prussian 8 4] ker. 12 14 410 138 Under uae ion : s } 
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|The main lines are laid as a rule with 
5 to 50 kgr. (90.7 to 100.8 lb. per yard) 
hils. The P. L. M. however has been 
ising for the last three years, on the 
aris-Lyons-Marseilles-Ventimiglia line, 
tandard S52 rails weighing 62.45 ker. 
rer m. (136 Ib. per yard). 


Length of raiis as rolled. — The new 
ails now being laid are 12 m. to 25 m. 
39 4 1/2” to 82’ 1/4”) long. The Alsace- 
orraine intends using 27 to 30 m. (88’ 7” 
p 98’ 5 1/8’) long rails in future. 

Few railways relay on their main 
ines rails previously taken out of the 
rack. 


Welding. — Some railways are in- 
freasing the length by welding rails to- 
ether. Up to now, this method.is more 
ised on sidings. On main-lines it is 
sually restricted to rails in tunnels: ‘or 
m steel bridges. On the latter the rails 
ught to be welded from one end of the 
bridge to the other and expansion joints 
rovided near the free ends of the bridge. 
“he length of welded rails in tunnels 
‘aries widely from one railway to ano- 
ther. The Alsace-Lorraine limits the 
ength to 54 m. (177’ 2’), the Est to 96 m. 
315’), the Nord to 288 m. (9457), and the 
ugoslav State Railways have even weld- 
d a continuous length of 1200 m. 
3937’) in the 1838 m. (9 030’) long 
3raiditza tunnel. It seems quite prac- 
ticable, therefore, to make the track con- 
inuous in tunnels where the temperature 
rariation is small, by providing if need 
»e, towards the tunnel ends, rails pro- 
ressively decreasing in length down to 
he standard used in the running lines. 

In the same way welding can be re- 
tommended for all parts of the perma- 
hent way where the effect of expansion 
| not feared : dead-end lines in terminal 
‘tations when the end can be considered 
is free to expand, tracks protected from 
lirect sun rays by a roof, etc. 

As regards the running track, the 
?rench Nord is making a test with weld- 
Pe rails 35.334 m. (99’ 6”) long with 
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« Dupuy » special joints cut at an angle. 
Tests with 48-m. (1575 3/4”) rails and 
special expansion joints (joints de 
dilatation a aiguilles) have just been 
made. The Egyptian State Railways have 
laid as a trial 1 km. (0.6 mile) of goods 
line with 36-m. (118 1 1/4’) rails ob- 
tained by electrically welding three 12-m. 

39’ 4 1/2’’) rails in the shops, and 1 km. 
welded from end to end on the Cairo- 
Helwan suburban line. In the latter case 
144 m. (472 1/2’) long rails were as- 
sembled by alumino-thermic welding on 
the line side; they were then laid in the 
track on metal sleepers with clip and 
bolt fastenings, and these long rails were 
finally welded together during traffic 
breaks at night. 

The alumino-thermic process is the one 
most widely used. Electric resistance 
welding is now being used by some rail- 
ways and should have a great future. 

The use of long rails with fewer joints 
should facilitate track maintenance and 
effect large savings. At the same time it 
should improve the comfort and riding 
of the stock and lengthen its life. 

This question should be decided above 
all by the safety resulting from the sta- 
bility and equilibrium of the track at all 
temperatures. This stability can only be 
obtained when the rails, no matter how 
long, are free to expand. The use of 
long rails is, in our opinion subordinated 
to the possibility of leaving the rail ends 
free to move so as to absorb the expan- 
sion occurring at high temperatures. © 
This complex question has been studied 
in many ways and does not seem inso- 
luble, provided a joint able to deal with 
considerable changes in length can be 
used. Suitable tests should be taken in 
hand on these lines and are likely to 
result in a satisfactory solution. 


e) The regulations governing the removal of 
rails from the track and the methods used 
to delay it. 


Table 9 contains the information the 
railways consulted supplied on their 
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practice as regards taking out rails from 
the main-lines, owing to vertical or la- 
teral wear of the rail head or other 
defects. The rules in force embody the 
experience acquired by the railways in 
this matter. 

The increased loads and higher speeds 
may tighten up the regulations as these 
increases stress the rails so much more 
severely. Rails which, up to the present, 
could be left in service without danger 
or other drawback will have to be taken 
out sooner, and the extent and cost of 
track maintenance will be increased. In 
order to lengthen the life of the rails, 
experiments have been made in building 
up the top of the rails by welding. The 
last column of Table 9 shows that elec- 
tric welding is the method generally 
used, although the Tunisian Railways 
use oxyacetylene welding. 

This method is used more especially 
in the case of points and crossings, 
where the crushing of the metal and 
wear is most marked through the shocks 
of the wheels passing over the gaps in 
the running surfaces. 

The French Nord has built up rails 
for some time by this process and has 
extended its use to building up the ends 
of rails worn down or crushed by the 
wheel tyres. In the latter case after 
adding the metal the rail ends are care- 
fully ground up so as to make the run- 
ning surface at the joints level. 


Rail joints. 
a) Design of rails joints. 


The joint, the assembly of the two 
rail ends butted together, is the weak 
point of the track. The running surface 
of the rail head is interrupted and the 
shocks set up as each wheel runs over 
the gap loosens the track round about 
the joint and ultimately wears and de- 
forms the rail. These drawbacks become 
more marked as the weight and speed 
increase. 
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The information we have received on 
this particular part of the track is that 
the usual joint consists of fishplates 
bearing under the rail head and on the 
foot of the rail, and tightened by bolts 
through the web of the rail. The joint 
as a whole is supported by suitably ar- 
ranged sleepers which are closer toge- 
ther at the ends of each rail. The fish- 
plates are flat bars, angle bars, or with a 
foot, and are drilled with 4 or 6 holes. 

The variety of detail arrangements of 
joints used by the railways bears wit- 
ness to the efforts they have made to 
prevent too rapid wear and to ensure 
the track remaining in good order near 
the rail ends. | 

On fourteen out of the twenty railways. 
replying, the rail ends are overhanging; 
the other six support them on a steel sole 
plate forming part of the joint assembly. 

With the former arrangement the joint 
sleepers are 250 to 574 mm. (10” to 1” 
10 5/8”) apart. It is not possible to say 
if there is any real advantage in making 
them touch and some of the railways 
who have tried this arrangement seem | 
to be doubtful about adopting it. 

The new joints tried by some of the 
railways do not appear to have given 
any definite results. The special joints 
reported in Report No. 2 on the resist- 
ance of rails to breakage and to wear 
at the Madrid Congress 1930 (*) such as. 
the Levaire and the chevron fish-plates 
have not come into general use, nor has 
their use been extended on the railways; 
who tried them. 

However, the French Est uses on a) 
large scale the type of joint with sole 
plates and wood packing described in 
the said report, the rail ends resting on a 
treated wood packing carried on the 
bearing plate. 

The French Nord which used this type 
of joint for a time has given it up for 
the time being, but is now trying to make 


(*) See Bulletin of the Railway Congress, 
October 1929. | 
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TABLE 9. 


Rules i i ildi 

for removing the rails from the track and for building up worn rails. 
V = Vertical wear 
L = Lateral wear 

This latter is usually measured 15 mm. below the running surface, 


beyond which the rails are taken up. 


=== ne — —$—$$_ Sa 
SG ue As SS for taleing “up reils on the; main, Ente ee ee ee | | 
Accordi Building up of rails. 
AC i o Tartie: P J - A 

ing to vertical and lateral wear of the rail heads. | For other causes : defects, damage. 


No rule withdrawn as decided by the sectional Kngineer, Not done. 


ulgarian State. ; 
ee ee Miwa far i ee ee ee 
; Arc-welding : rails in points | 


ee 


| tian State Vos 12,mm.— Nor etre Gn vie ees 
qup No rule as regards I, After examination in each ease. pet ae ee 

d FOSS gs. 
prther Spain . T— ]5 ary aan Bice ins eit . ‘ , z r 
orthern of Sp \ 15 mm.—L resulting in the same reduction in strength as V = 15 mm. Not done. 


L 
{0-kor. rails V+ >- == AKtenanwan 
fadrid, Saragossa and Alicante ; 2 : rode - 
fadrid, Saragossa an “Ts Visible defects which might affect the strength. Not done. 


e = é L 
45-ker. rails V+ oo = 14 mm. 
V = 10. mm. : Q : . , ‘i 
After investigation, in each case. Not done. 


estern of Spain 


Ve ele) rn. 


/ 
Used in points and crossings. 


ace-Lorraine 46-ker. and 55-kger. rails V+ z= 16 mm. ee 
| 
I { 

ouch Est. 46-kgr. and 55-kgr. rails Veg ior = 16 mm. Withdrawn for defects recognised and defined by the railway. Not done. 

Short rails L = 5 mm. 

Mite. . . wt. {6-ker. and 50-ker. rails V+ 3- = 16 mm. Rails with actual defects are withdrawn. Not done. 
L . - 
i 46-ker.. rails) V-+-5- == 14 mm. The rails are withdrawn when the wear other than on the top prevents The worn ends of rails on the | 
ench Nord . 5 2 the joints being made properly, or when it interferes with the rigidity main lines are built up by | 
% L and stability of the track, are-welding. 
[In tunnels V-by == If mm. : | 

[he rails, as a matter of principle, are withdrawn after 25 years’ service 

on the Paris-Marseilles line, and after 30 to 40 on the other important Napier | 


s-Lyon-Méditerranée . z L lines in parts of the track where the number of breakages or defects 
V+ = Il4 mm. Se ee : i 
2 justifies it. 
46-kgr. rails V-+- cae a 14 mim. In practice the rails are withdrawn when the ends get worn, sometimes Not done | 
for apparent defects in the metal or cracks at the bolt holes. 


)-Midi (France). 


L ‘ 
t4-ker. bull-headed rails of the Midi V+ 9° = 15 mm. 


~ 


~ | 
+ 99 pails Far = Ugh siiiaie a4, sf r / 
erian R L.P. and 8. 33 rails MS Bess Withdrawn for visible cracks, or cracks revealed by tests, or when crushed. Not done. 
ys. if ; 
36-ker. rails (metre gauge) V-+-y- = 11 mm. 
= = ere ae ee ee 
Used in some particular cases: 
I Vere rails at crossings (standard | 
== 5.20. OF 1 i pe : gaug rj ramw | 
he Visible defects that might affect safety. Saree a padi. er 
= . . a8 ‘ossings anc 
Msian ‘ P a mente Cin Peper ies .< as ake the inertia of é a 
ee Alteration of this rule under consideration, so as to take : worn rail ends by oxy-ace- 
tylene welding. 


the rails into account. 


Corrugated or twisted rails, or rails with cracks or other defects im the Roacle sve hiekeene 
: <r 
running surface. ails are uy 


Tguese Rys. Vy = 10 mm. 
= ) 9g initi: ; : Damaged rails are withdrawn. = : 
Manian Stat Withdrawn when the total wear is 10 % of the initial cross area. amag Sat ache 
State in . . eee . . : 
: ; s a systematic withdrawal after a specified period in service — : 
Oe ee cascades nite 2c oe eee ae i P cas : A few tests made. 
hoslovak Stat v + L such that the stress in the metal remains with sonak and rails found to be defective. 
Ovak State. . . . ; 4 § 

¢ aja AT . , 9 - 2 c I rn aye * 

the stress in the metal exceeds 1 200 ker./em2, which When the running surface is broken up or for any other defect which Not done. 

Withdrawn as soon as the strest ‘ might affect safety. 


ae 39.52-ker. rails. 
corresponds to V = 8 mm. for 39 gr. re Stem | 
When defective or damaged, : | 


hish State. 


Ve—eo Luni. 


lav State . . . . Rails 8S. 45 
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it less rigid by inserting a rubber pad 
between the rail ends and the metal sole 
plate. 

This same railway is trying two new 
types of rail joint : one with flat ribbed 
fish-plates with 6 bolt holes, and the 
other of the Dupuy type, in which a me- 
tal block surrounds the two ends of the 
rails and holds them rigid on tightening 
up the thick fishplates free to slide on 
inclined planes to equalise the rigidity 
of each rail end. The moment of inertia 
of this type of joint is slightly greater 
than that of a continuous rail; the joint 
was designed to hold up the rail ends 
all the time whilst allowing them to ex- 
pand more freely than an ordinary fish- 
ing. In addition no bolt holes have to be 
drilled through the ends of the rail, an 
improvement as these holes are frequent- 
ly the origin of cracks 
which result in fractures under passing 
loads. 


ieelhe Po. M. uses a design of fish- 
|}plate with 6 holes based on those used 
fon certain American railways for their 
62.552 ker./m. (130 lb. per yard) rails. 


These trial types of fish-plate are un- 
der observation but it is too early for 
the railways using them to formulate any 
conclusions on them. 


Table 10 summarises the information 
received in respect of the joints; the best 
types or those most frequently used are 
reproduced. A brief description is given 
of the maintenance metliods and the ar- 
rangement of the sleepers at the joints 
as well as the opinions of the railways 
on the possible heat-treatment of the rail 
ends. 


b) Width of rail joints. 


The width of the gap between the rail 
ends has much to do with the loosening 
‘of the track caused by the passing 
wheels. 

The railways who replied fix the width 
of the gap according to a simple formula 
based on the free expansion of the metal. 
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The gap J required at temperature t 
can be expressed by the relation : 


= Ce LCT-t) 
in which C = coefficient of expansion, 
L, = Length of the rail; 
T = Maximum temperature 


the rail can attain and 
beyond which it does 
not matter if there is no 
gap. 
The selected values of C vary appre- 
ciably. The average values based on the 
information supplied are : 


Bulgarian State . C = 0.000011. 
Madrid-Saragossa- cance C = 0.000010792- 
French Railways C = 0.0000105. 
Jugoslav State C = 0.0000117. 
Egyptian State j C = 0.000015. 
Portuguese Railways . C = 0.0000139. 
Czechoslovak. State C = 0.00001. 


The highest raid: temperature expected 
varies widely from one railw ay to ano- 
ther, especially between one country and 
another In hot countries such as Tunis, 
and French Western Africa, it is some 
80° C. (176° F.). The Jugoslav State and 
French Railways use 60° C. (140° F.) and 
the Czechoslovak State 50° C. (122° F.). 

The actual gap is kept within the limits 
laid down in the regulations. Particular 
precautions have been taken against rail 
creep and stringent instructions are gi- 
ven to the local staff on the matter. 

Table 11 gives particulars of the anti- 
creep devices in use, where used in the 
track, and the results obtained. 

Not a single one of the arrangements 
tested appears able by itself to prevent 
creep entirely. The best method to pre- 
vent creep is to make the rail absolutely 
solid with the sleepers carrying it. The 
fastenings therefore must be kept really 
tight. 

Assuming, however, the rails and slee- 
pers to be perfectly fastened together, it 
is possible for the whole track to creep, 
the rails taking with them the sleepers 
which displace little by little the sur- 
rounding ballast. 
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The joint gaps, therefore, must be 
checked periodically in all cases, espe- 
cially on the main-lines, and adjusted 
wherever they differ to any extent from 
those laid down in the regulations. 

Some of the railways take special pre- 
cautions to prevent the track getting 
suddenly out of line during very hot 
weather through the gaps closing up; 
special precautions are taken until nor- 
mal conditions are restored. 

On the French Railways, for example, 
these precautionary measures are en- 
forced as soon as all the gaps on a length 
of at least 50 m. (164’ 1/2’’) have disap- 
peared. 

The general conclusion from our exa- 
mination is that the joint problem has 
not been solved in any way which fully 
meets the requirements of constantly in- 
creasing loads and speeds. Every impro- 
vement likely to lessen the stresses on the 
fishing, the rail ends, and the whole 
track near the joint should continue to 
be sought for. 


Sleepers. 


The sleepers act the double part of 
cross ties and supports. They tie the 
rails together through the fastenings, 
they keep the two files of rails fixed rela- 
tively to one another, and absorb the 
lateral thrusts of the vehicles. 

They receive and transmit to the bal- 
last the loads of the vehicles as well as 
the shocks and dynamic forces to which 
the rails are subjected. 
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The sleepers are subjected to stresses 
which increase rapidly as the loads and 
speeds. 

The railways have met the effects of 
these growing loads and speeds by in- 
creasing the number of sleepers per rail 
length so as to distribute the load over a 
greater number of sleepers and to im- 
prove the grip of the sleepers in the 
track. 


a) Laying plan and sleeper spacing. 


The information supplied by the rail- 
ways is summarised in table 12. 

The closest sleeper spacing is found 
on railways permitting the heaviest axle 
loads and highest speeds. _ 

On main-lines the normal laying plan 
provides for some 1 700 sleepers per km. 
(2736 per mile). 

On poor formations, in tunnels, and on 
sharp curves the French State and Est 
Railways space the sleepers more closely 
and use about 1900 per km. (3 060 per 
mile). | 

This figure cannot be increased very 
much without making it really difficult 
to maintain and to level up the track. | 

Some railways employ various devices 
for increasing the transverse rigidity 0 
the sleepering at places where the track 
is particularly prone to get out of line. 

The French Est, for instance, has used 
recently on its main-lines flat bars 2.60 m. 
(8’ 6 3/8”) long, of 70 mm. x 7 mm; 
(2 3/4” x 9/32’) section, screwed ta 
the sleepers. The following table gives 
details of the use of these bars : 


Radius of curves. 


R < 800 m. 


(40 chains) \ 
ties. 


Parabolie transition 
from and to the curve. 


The whole length of the parabolic 
transitions stiffened by crossed 


Full curve. 


Stiffened by crossed ties at the 
joints; ties in V form between. 


Mixed stiffening : 
the joints; 
the intervals. 


8007 =e Re 1200) m. 
(60 chains) 


erossed ties at 
ties in V form in 


No. cross-bracing. 


Rp 200 sae 


No cross-bracing. 
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TABLE 10 


Joints and types of fishing. 


ADMINISTRATIONS. hate 
Types of fishing used 
(clips and bolts). 
(See sketch below.) 
1/2 section H.F, 1/2 elevation. 
Bulgarian Siate. eeneile 


.-£n peuplier __. oa 


Track laid with 41.15-kgr./m. rails 15 m. and 
34.82-kgr. long rails suspended joint — 
pendant fish-plate with 6 bolt holes, 


Plan 
(rails, bolts 
and clips 
removed). 


i\Track laid with 


Sleeper spacing at the joints. 


joint 
ses 


Fi a or 


41-kgr./m. rails, 18 m. long : 


See { sleepers touching and bolt- 
a = 260 rect ed together. 


be 62 (em: 


(NY sie, == ah 


eo 


Track > ; 
bls ieee ae -18-kgr./m., 18-m. long rails : Suspended joint resting on double sole 
é ed to two joint sleepers, toucking one another. by 6 coach screws — Flat 
4-bolt fish-plates. G@éo fastenings % 
1/2 section A.B 1/2 section C.D 


wood sleepers :; suspended joint — flanged fish-plates 
(See sketch below.) 


Track laid with 47-kgr. rails on 
with 6 bolt holes. 


Elevation. 


Section A.B. 


Egyptian Sta te 


—__ 


Northern of Spain . .| Angle fish-plates 0.85 m, long, with 6 bolt holes. 


: angle fish-plates 0.70 m. long with 4 bolt holes. 


Track laid with 45-kgr. rails 
Madrid, Saragossa and Alicante Track laid with 40-kgr. rails : angle fish-plates 0.80 m. long with 6 bolt holes. 
Suspended joints in both cases. 
Western of Spain [4-hole angle fish-plate, 0.70 m. long. 


Track laid with 41-kgr./m. rails, 15 m. long, 
and 34.82 kgr./m. rails 
@ = 530 mm. 
== 693 mm. 
Oo == TA) Twn, == Gh 
Track laid with 47-kgr./m. rails on wood 


sleepers : 


574 mm. 


i 
b = 628 mm. 
Ca—a Oona 
We WE 
C22 05mm, 


Gh === GVA) isabatt, 
lb = 495 mm. 
CEs UBtoeD omni 


@ ——0e0s tO OoUlmumr 
e = 630 to 740 mm. 


according as laid with 
18, 19 or 20 slee- 
pers per 12 m. 


Methods of maintaining the fishings 


Stripping and Cleaning and Replacement | Taking up wear 
‘ ‘ a : : | on the fishing 
examination. oiling. of materials. surface. 
l 
Periodical. Yes No 


Wedges used 
| between the fish- 
plate and the rail 
head. 


Constant supervision of fishings 
by staff going over the track. 


During repairs. 


Maintenance as needed. As required. 


Done 


Heat treatment 


of rail ends. 


Thought useful. 


i 
but — 
done. 


<« Controlled cooling » oi 
the whole rails is con- 
sidered useful for pre 
venting wear of the 
ends. Heat treatment 
of rail ends alone is 
not done. 


Not done. 


Not done. 


| 
Considered desirable but! 
not in use. 


ee et ee 


‘ 
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-—— ee _ = TABLE 10. (Continued.) 


| ADMINISTRATIONS 


Pypes of fishing used 


Track laid with 46-kgr. rails 
with 4 bolt holes. 


Track laid with 46-kgr. 8. 33 rails 
. . \ — — : e 


Alsace-Lorraine 


=a 

! supported joint with packine 
long. (See section below.) ; : 

Section. 

| 

I 

| 


_- fourrure en bors dur creosote 


gy (Creosoted hard wood packing.) 
French Est. ‘ 


i 
i 
\ 
i 


NN 
Le ZN 


! = q 
WR 


1 
a 
ll 
i 
y 
| 
| 


| 
| 


angle fish-plates . 


| 


| 


@emth Siate. .... . ee laid with 50-kgr. S. 36 rails ; suspended joints 


Track laid with 46 kgr. S. 33 rail 
(as the Alsace-Lorraine). 


— sometimes rubber pad 2.5 mm. thick; 


Devices | 
under \ 


joint with metal packing; 


trial. holes (see sketch below) ; 
« Dupuy » boltless joint with square or skew rail ends (see sketch below). 
1 


Waved flat fish-plates for suspended joint. 
Elevation. 


French Nord . 


ame rail | 
"TITRIIPOLCLLL LL LLL CLL LARA LAMA LNA hhh MMAR NM hhh badd be had 
i oa 


“we Se ee 


« Dupuy » joint. 


_Ressort 


Xu 1 Gb 
A Coupe 


CoM ality 
Sy 


ZZZLLY Millis UU 
NESS a ESE 
a7 YWp—_ 


Ye TZN. UP 


5 ee ee eS 


— Coupe = section. — Ressort = spring. 


Note : 


> suspended joints — standard flat fish-plates 0.58 m. long 
; 


Sleeper spacing at the joints. eee 
Stripping and 


examination. 


Methods of maintaining the fishings 


Jleaning and 


oiling. 


During complete overhaul, 


Replacement 


of materials. 


When required. 


fish-plates 0.58 m. 


> suspended joint with standard 4-bolt flat fish-plates 


supported joint with wood packing as on Est Ry. but without wood sole plate 


supported or suspended joint with waved flat or angle fish-plates with 6 bolt 


— 280 mm! Sleepers almost touching but 
) not fastened together. 
Track laid with 46-kgr./m. S. 33 rails 18 m. 
long 
a = 440 mm. 
b = 480 mm. = 
; Every € 
e = 520 to 600 mm. ; : 
according as laid on 
|@ = 530 to 700 mm. the straight or on 
@ =" 555: to) (00> mm: sor peck 
eee 2R0 Gam \ sleepers almost touching but During 
ae dae: ‘/ not fastened together. 
b = 540 to 560 mm} 2¢¢ording to close-| Hammer-tested. 
( ness of sleepers. 
Track laid with 46-kgr./m. 18 m. rails-stan- 
dard laying 
a = 440 mm. 
bh = 470 mm. 


560 mm. 
620 mm. 


—= 


a Periodical. 


When single rails are changed and flat fish 
plates used, the joint sleepers are almost 
touching but are frequently not assembled 
together with a 280 mm. 


overhaul, 

| — 

Oil mixed with 
graphite. 


>} months. 


Complete, 
periodically 


In addition fishing 
bearing surface 
oiled once a 
year with gra- 
phited oil or 
special grease in 
areas subject to 
acid fumes. 


When required. 


Taking up wear 


on the fishing 
surface. 


Reconditioned 
fish-plates used. 


| 


Leconditioned 
fish-plates used. 


As required. 


When required. 


’ 

| 

| Use of wedges or 
| reconditioned 
fish-plates. 


Use reconditioned 


fish-plates. 


| 


Heat 
whole 
be preferable. 


The 


Heat treatment 


of rail ends. 


Not done. 


Not done. 


the 
to 


treatment of 
rail appears 


question has not 


been raised. 


OF THE 
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TABLE 10. (Continued.) 


Methods of maintaining the fishings 


ADMINISTRATIONS 


Types of fishing used Heat treatment 


Sleeper spacing at the joints al-7 oe 
) Ss j 1e joints, ° ° . area 2 4 
I PAR Ee ake e soy Stripping and Cleaning and Replacement Taking up weal of rail ends. 


; on the fishing 
examination, oiling. of materials. surface. 
Track laid with 62- kgr. S. 52 
: rail joint carried by bearine plates 3 
c ba] ates e i} ers 
2 6- aa Bangle Tish plates | 0.95 m. long (see sketch below). va uous 
rack laid with or 46-kgr. S. 33 rail : suspend joi = , i 
0.48 m. and 0.545 m. lone euspenced joint +-hole angle fish-plates 
. long. ; 
ne Track laid with 62-kgr./m. S. 52 rails (see | 
| ‘ aa : Senha Elevation. SAO, Uses packing or|/Test on 100 rails of sur- 
Paris-Lyon-Méditerranée. . . L.P. or 46 ker./m. S. 33 rails : i reformed  fish-| face hardening of the 
N = Lubricated with : 
(P.L.M.) be Meee an otland srapiite plates with the} ends, the head and up 
EEE gre : middle part] per fishing surface 
| from 260 mm. (sleepers touching), rounded. 
| to 540 mm. 
| 
| (Eee eee ee 
. . ne Cc . . . 
| Track laid with 46-kgr. S.33 rails : suspended joint — standard angle fish-plates. Track laid with 46-kgr./m. S. 33 rails | 
| Track laid with 44-kgr. bull-headed Midi rails : suspended joint — 6-hole bridge fish-plates} @ = 280 mm. ) 
| 0.70 m. long 6 = 460 mm. | : ; : 
e = 600 mm Use packings or ) 
Section. = : = ‘ ‘ reconditioned re-|Question has not been! 
SPO Medi (France ee Each time the track is overhauled. : te rae: ee 
| Wi (France). . . . . Widi 44-kgr./m. bull-headed rails atten fish-pla- considered. 
es. 

| : a = 480 mm. 
ft) == (sl saonasl, 
LAS e = 750 mm. | | 
| | | 
| 
| Sleepers more closely spaced at joints. 
| ae * During overhaul. rs : , . 
| Algerian Rys. Use angle fish-plates exclusively. Steel sleepers double joint sleepers. Use packings. [Question not considered. 
| Wood sleepers : joint sleepers touching. ‘a ands Bete 
} 
i 
| a oe | 
Track laid with 46-kgr. S. 12 12-m. rails .. ‘ : : | 
| Tunisian Rys AStandard 4-hole flat or angle fish-plates. ee AO iiee ae BO hnaeeniee SOOM et During overhaul. Use packings. |Question not considered, 
| f= doetlad = /— an . . —< . j 


| Colonial Railways in 
West Africa 


French 


30-ker. standard 4-hole angle fish-plates. 4.8 Oe nee 660 mm. c = 


Not considered justified, 


680 mm. A | 


Laid on 
| 


| 1 


28 sleepers 30 sleepers 


a PR mee Te Complete overhaul every 2 years. 
Track laid with 45-kgr. m rails suspended joints — 4-hole angle fish-plates 0.65 m. (per 18-m. length) = . = : 
“aC ( J - m. : se packings. Not used. 
1 oe = 7 ack ¥ — ( rs . < 
| Portuguese Rys. long, or supported joint w ith wood packing. a= a mm. 490 mm. Oil yearly during 
be——- O30) mim: 574. mm. hottest weather. 
Ca —. Oo Os mts 606 mm. 
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BLE 10. (Con tinued. ) 


DMINISTRATIONS. 


nian Niate. 


State. 


slovak 


State. 


lav Siate 


| 


d joint sleepers (resem- 


Types of fishing used. 


; Joint carried on double hearing plate itself fastened to 2 assemble 
bling the Bulgarian State pattern). 


Track laid with 44.35 and 49.71-kgr./m. rail 
the sleepers on each, side of the joint by 
flat fish-plates. (See sketch below.) 


: joint carried on bridge plate fastened to 
4 spikes. Fastened by bolts and clips; 4-hole 


Section A.B. 


Elevation. 


Direction of running. 


Sens de ia marche 
eee 


| errét de cheminement{(“~,-| 1 %~ 


Note: éclissette... = 
Small fish-plate 
(to stop creep) 


B 
Half plan (rails, bolts and clips removed.) 
for 44-35-kegr./m-rail. 


Methods of maintaining the fishings. 


Heat treatment 
Sleeper spacing at the joints. 


pase . Taking up wear : 
Str o YJleaning and Replacement Taking Ae of rail ends. 
Stripping and Cleaning p on the fishing 
examination. oiling. of materials. | surface. | 
| 
Sleeper joints touching and bolted together. Not done periodically. No Not used. 


Track laid with 49.71-kgr./m. rails 


1360 sleepers per km. 1520 sleepers per km. 
@ = 450 mm. 450 mm. | 
OOo 4em mn: 554 mm. | 
Cas p Omens 670 min. 


Reconditioned |}=Hardened rail ends 
é : ‘ : ° ; hought-an advantage 
i sting expansion gaps, cording to needs.| fish-plates- underd # & é 
When adjusting A Pegot According I ‘rik but not introduced so 
far. 


Track laid with 44.85-kgr./m. rails 


1400 sleepers per km. 1500 sleepers per km. 
Track laid with 44.35-kgr. rail suspended 
joint with pendant 6-hole fish-plate, a = 480 mm. 480 mm. 
= 639 mm. 584 mm. 
fk) Gabon 680 mm. 
a@ = 390 mm. 


Suspended joint, except on 
steel sleepers 


Cc =e 740 to 860 mm. 


Use special angle- 
shaped packings 
(True Temper 
system). 


according as laid with 
1lS,e16, Oral Tosleos 
pers per 12 m. 


630 to 660 a Not done. 


Pg eee eee touching and bolted eevee < 
ai : a : together. eriodical. 
. id with S. 45a or Sa rails : joint carried on double sole plate fastened, to the ia 2 ile : 
apne joint aes Toutes together — Géo fastenings — flat fish-plates (same joint as = at mm. Devices for — Not done. 
on the Bulgarian State Rys). c= mm. 


: up wear used. 
Only bolts oiled, 


. 
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TABLE 11, 


Anti-creep devices. 


oo 


Le ae Devices used Devices used : 
ADMINISTRATIONS. eee Remarks about. haath a = . hoa HKemarkes ayou 
re Oe : ie ADMINISTRATION. — ~-- - ————=—=—========[===—>~=K={=—T—l[—===[—=>=S>S>=S=S=S=S=S=S=S=S=S=S=S|=S=>S>>]S>S>>===—— results obtainet 
Type Distribut; results obtained. : ay 
ype. istribution, Type. Distribution 
- 
by Oy, v ~* : 
« State ee ee hes as : eae ae : A ey , a ee ge Satisfacter vidi +} 
Bulgarian State. . Notched angle fish-plates. 6 per 1l5-m. 41-ker, m. rail. Satisfactory. P.O.-Midi (France), Brackets bolted to the rai] and bar tying to|1 at the middle of cach lem ey SS 
Stop mm 2 pleces wedged under the foot of the gether 5 sleepers with Vignole rails. cvach serewse are well] tigh- 
rail. Two-piece device wedged to the rail on track ened 
Ea 


-__———— 


eeFeeeSeeSeSSSSSSSSSSSSSffMFsFeFsFeFeseseF 


Too costly when new flat bars 
have to be used, 


——— laid with bull-headed rail. 
Hovptian State Angle fish-plates held by coach screws and|1l fitting at each joint and 1 at the 


longitudinal and oblique flat bars tying to-|| middle of each 12-m. length. 


gether the 5 sleepers in front of joint. Varies, Algerian Rys. - + + [Stop plates or brackets. gepee  me ar e pe Amer para!” gomee 
Various types of anti-creep devices. Varies. ce =) ie 
Yorthern of Spain - Stops in 2 pieces wedged to the rail foot. sian Think of replacing them. Tunisian Rus. Track laid with : 46-kgr./m. 8S. 12 rails - 1 at cach joint Nat alwers sood enoush op 
ribbed fish-plate and flanged coach serew= billy limes 
ee eee A I Sl a 36-kgr./m. S. 40 rails : bracket stops alone S per 12m. lenet 
dndrd. Saragossa and Alicante Steps In 2 pieces wedged to the rail foot. | Good result. 
} 


or with ribbed fish-plates. 
Other patterns of track : various devices. 


Western of Spain 45-ker./m. rail : no device. ex eas 
J : : : : eran ee Ets ‘alae et al Pifoctive sreaults Colonial Railways in French Various types have been tested and then alendoned U~ cop-idered unnecessary = 
Sace-Lorraime - . _ _ Devices with 2 pieces wedged to the rail foot)] per 18-m. rail at the middle. : Wes 4 foie ; Ses cchasihe iieiaaiaaeee 
or angle stops, longitudinal bars connec- 2 per 21-m. rail ) distributed over “ -gually im both directions. 
ting 7 sleepers. 3 per 27-m. rail j the length. + | — : 
Portuguese Rys. Two-piece devices wedged to the rail foot andjl at ome third of each leneth Dees net prevent creep but re 


bars tying together 4 sleepers. duces It comeiderahir 


are ¢ - “aj Consider them useless and Mozambique Rys 

- LE is EE = “4 foot.|1 or 2 per 18-m. rail. Moz q ys. 
Anchoring devices fastened to the rail é that creep can be prevented 
Several sleepers tied together by flat Sor by Repu the ‘nd screws 
In principle no device on the most up ‘0! really tight to prevent the 
date track. rails moving on the sleepers. 


Angle fish-plates and coach screws, and rails) 
wedged. 


Rumanian State. . . Joint fish-plates and intermediate fish-plates| 


coach-screwed to the sleepers. 


eee ee eee 


St SS ae : m . e 
1 at the middle of each rail length. 


Stop plates and bars when the track is laid 
on wood sleepers. 


Track laid with : 44.35 kgr./m. rails : short 1 at each jom 
fish-plate near the joint butted against the 
bridge plate or notched angle fish-plate} 
with downward extension. 

49.71 kgr./m. rails : no special device vexyt 
rigid fastenings). 


Very effective. | Czechoslovak State. 


ee ‘ 
eee iar eich hare 1 at the middle of each rail length. Satisfactory. 
| dope artes eter A lemme 3 per 18m.rail | spout the middle. 
tring together 5 or 6 sleepers. 114 24-m. rail 
iia l or 2 pieces fastened to the rail|# per ea: 


Steps in 1 Turkish State... . . . 


: 
| 3. = ee 
| 


. . JAnti-creep blocks. 2ers6é pe 12m eee 
foot by tension or wedging. I a. Pp - == 
; —_——_ 
PE es. 5. —$$$_____________|| Jugoslav State . . .... Track laid with S. 45 @ rails : no special| About the middle; number varies at 
SS eeeeeeelm—™™™SSOC“NSNNCNSNSNOCWCCC‘CSQd 1 +0, device. (Very rigid Geo fastenings). | cording toe amount of eres 
: ines 7 per 18-m. ral About the middle. ; | 
vs s = old lines. oh 
Stop plates in rf 


Other rails : 2-piece device bolted under the 
rail foot or one-piece device fastened under] 
the rail foot. 


i 9 per 24-m. rail 
Brackets in new lines. 9] 


Devices in one piece secured under 
foot on test. 
Ln le rs 


the rail 


‘LIBRARY 3 
OF THE 
UNIVERSITY OF TLL! OFS 


* 


DMINISTRATIONS, 


rian State. 


State . 


of Spain . 


id, Saragossa and Alicante 


of Spain 


aine 


, Est. 


State . 


Nord . 


yon-Méditerranée . 


1.) 


Number of sleepers 
per rail length. 


25 sleepers per 18 m. 


or 19 sleepers per 12 m. 


Se 


Sleepers spaced from 0.56 to 
0.75 m. 


18 to 20 sleepers per 12 m. 


18, 19 or 20 sleepers per 12 m. 


30 
40 
44 


sleepers per 18 m. 
sleepers per 24 m. 
sleepers per 27 m. 


30 to 33 sleepers per 18 m. 
In tunnels 44 sleepers per 
24 m. 


ee 


31 or 33 sleepers per 18 m. 


30 or 32 sleepers per 18 m. 
40 or 42 sleepers per 24 m. 


27 to 31 sleepers per 18 m. 
31 to 41 sleepers per 24 m. 


Maximum 
number of 
sleepers per 
kilometre, 


1 334 


1 583 


1 667 


1 883 


1 883 


1 722 
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TABLE 12. 


Kind and spacing of sleepers used in main-line tracks. 


Kind of sleepers used, 


Untreated oak and treated beech. 


Prefer metal or eucalyptus wood. 


Untreated oak, treated beech and 
pine. 
Untreated oak, treated beech and 


pine. 


Untreated oak, treated pine, and tro- 
pical timber under test. 


Treated beech and oak; metal. 


Treated hard wood. 

Trials in hand of reinforced concrete 
sleepers, Cotrab and Vagneux sys- 
tems. 


Treated hard wood on main lines ; 
steel sleepers on other lines except 
near the coast. 


Treated hard wood on the main li- 
nes. Limited use of metal and 
reinforced concrete sleepers on 
other lines. 


Treated hard wood on main lines. 

Vagneux reinforced concrete sleepers 
on sand ballast. 

Steel on lines on which the speeds 


< 90 km./h. 
Michel type 
wood). 


(Compound iron and 


Number of sleepers 


ADMINISTRATIONS. sare cathe 


Vignole rails : 41 sleepers per 1 707 Treated hard or soft wood. 
24 m. 
> i "i | . . 
eA ASE G 2 Bull-headed rails : 34 sleepers 1 543 Reinforced concrete Orion and com- 
per 22 m. posite type on the Midi. 
27 sleepers per 18 m. Hiaal saad painter ; a 
Algerian Rys. 15 Steel, and reinforced concrete (Vag- 
he ot 36 sleepers per 24 m., Y neux type) under trial. 
Tinian Standard gauge 16 to 20 sleepers per 12 m. 1 667 Untreated Zéen oak. Steel. 
Rys. i : : 
a Metre gauge. 13 to 16 metal sleepers per 1 600 Vagneux reinforced concrete sleepers 


9.60 m, 


Metre gauge : 18 sleepers 


MA ata 


Colomal Railways 


in French 
West Africa ; 


Portuguese Rys. or 30 sleepers per 18 m. 


Mozambique Rys. 23 sleepers per 18 m. 


Rumanian State. 


or 26 sleepers per 15 m. 


34 
28 


or 38 sleepers per 25 m. 


Czechoslovak State. or 30 sleepers per 20 m. 


Turkish State. 


Jugoslav State 26 or 27 sleepers per 18 m. 


per 


Maximum 
number of 
sleepers per 
kilometre. 


Kind of sleepers used. 


under test. 


| 
t 


: 
| 
ee Standard pea-pod metal sleepers | 
Po weighing 44.5 ker. | 
; | 
1 667 Untreated oak or eucalyptus. and 
treated pine. 
1277 Untreated wood. 
1 734 Untreated oak and treated beech. 


a 


Treated hard wood, either oak or 
beech; metal sleepers under test 
since 1935. 


a eS 


Metal until 1930. Now treated beech 
solely in the ordinary track and 
untreated oak under all points and 
crossings. 


Untreated or treated oak, treated | 
beech, treated pine rarely. Steel | 
sleepers under the points and cros- | 
sings. | 
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The Alsace-Lorraine and French State 
Railways are considering the use of such 


cross-bracing on small-radius curves on 
main-lines. 


b) Nature and characteristics of sleepers. 


Nearly all the railways use on their 
main-lines wooden sleepers which they 
definitely prefer to any other. 

The wooden sleeper is undoubtedly the 
best for high speeds because of its flexi- 
bility and the way it stands up under the 
various loads of the passing vehicles. 

Hard woods such as oak and beech are 
usually used on main-lines, but the 
choice is often governed by economic or 
transport reasons. The dimensions of 
sleepers for main-line use are much the 
same on all the railways : 

length 2.50 to 2.70 m. (8 2 
8’ 10 5/16”), 

width 0.24 to 0.30 m, 
1113/16”), and 
twerage thickness 0.15 m. (6”). 

Almost all railways impregnate woo- 
den sleepers either wholly or partly with 
sreosote, shale oil, copper sulphide, or 
inc chloride to protect them against 
fecay and lengthen their life. 

The Egyptian State, Tunisian, French 
Vest African and Mozambique Railways, 
lowever, use untreated sleepers owing 
o the very dry climate of the countries 
Q which they are used. 

The impregnating methods have not 
ndergone any great change and consist 
f simple immersion or treatment by the 
fell known Bethell or Rueping pro- 
esses. , 

The average life of a sleeper under 
eavy traffic is about 25 years. 

/ Some railways on which the speeds 
re not very high, such as the Egyptian 
fate and the Colonial lines of French 
Vest Africa prefer metal sleepers in very 
ty districts as their life is longer and 
ley are not subject to the attack of des- 
uctive agents, such as insects. 

So far it is impracticable to express 
1y firm opinion on reinforced concrete 


7/16” to 


(9 7/16” to 


XIT—12 
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sleepers. All the trials made retain the 
characteristics of large-scale, but limited 
experiments. Concrete does not appear 
to adapt itself very well to the repeated 
stresses set up in the track by passing 
loads nor to stand the fatigue induced 
in the material they are made of. 


The mixed steel and concrete design 
seems to stand up best on the most heavi- 
ly loaded lines. 

This is the only design, moreover, that 
has given any satisfaction. 

The mixed wood-and-iron sleepers 
tried on a large scale have not stood 
heavy loads nor high speeds; they are 
being withdrawn gradually from service. 


Rail fastenings. 


The stresses in the rail fastenings have 
been raised appreciably by the increase 
in speed and load. Then too, as we have 
seen, the fastenings have much to do 
with rail creep, -The rail fastenings on 
main lines with. fast heavy traffic must 
be therefore very strong, readily repair- 
ed, and kept always tight. 

In order to ascertain the actual pro- 
gress made in this field we asked the 
railways certain questions and the re- 


plies received have been summarised in 
Table 13. 


The multiple static and dynamic 
stresses set up by the passage of heavily 
loaded axles of vehicles running at high 
speeds seems to cause the railways to 
better distribute the bearing of the rail 
on the sleeper by a modification of the 
rail fastening. Soft wood, treated wood, 
tarred jute, felt, or rubber pads have 
been fitted between the foot of the rail 
and the sleeper, with encouraging re- 
sults. 

Most of the railways, however, appear 
to think the best method of preventing 
any movement between the rat! and the 
sleepers is to use large-area sole plates 
between the rail foot and the top of the 
sleeper. 
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The high stresses in the rail due to 
the increased loads and speeds tend to 
lift the rail foot and displace it relati- 
vely to the sleepers. This throws a load 
on the coach screws and gradually dam- 
ages the wood where the rail bears on ile 

The metal sole plate distributes the 
pressure from the axles over a large area, 
prevents this wear, and so reduces the 
gradual forcing of the rail into the slee- 
per. It also reduces the movement of the 

rail, and the track is kept in line and to 
gauge more easily. For these reasons the 
tests made by the railways formerly lay- 
ing their rails directly on the sleepers 
rave been made first on curves, whe- 
reon the lateral thrusts and vertical loads 
are the most variable and severe. 

Fifteen out of twenty railways use this 
sort of fastening on their main-lines; ten 
use it generally, three others on small- 
radius curves, and two are making trials. 

Three of the thirteen railways using 
bearing plates interpose between the rail 
and the bearing plate a further plate with 
some elasticity in order to prevent the 
hammering which occurs if any play 
develops between the rail and the bear- 
ing. 

The Bulgarian and Jugoslav State Rail- 
ways use poplar packings, and the P.L.M. 
rubber. The Western of Spain uses felt 
pads but only in some tunnels. 

As a rule the steel bearing plates are 
secured by the same 4, 6 or 8 coach 
screws used to hold down the rails to 
each sleeper. ; 

Some railways, including the Bulga- 
rian, Czechoslovakian and Jugoslav State 
Railways duplicate the fastenings, the 
plate being coach-screwed to the slee- 
pers and the rail secured to the plate by 
bolts, clips, wedges, keys, or other suit- 
able means. Table 10 shows these ar- 
rangements in section. 

The French Nord has carried out ex- 
periments on a limited scale with weld- 
ed wedge plates on steel sleepers, but no 
conclusions can be expressed thereon at 
present. 
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In trials of some importance of rein 
forced concrete sleepers, the rails have} 
been held by coach screws screwed into: 
suitable fittings embedded in the con} 
crete, such as steel spirals, or cast iro 
or wood sockets. Wood or rubber pack. 
ings are always interposed between the 
rail and the sleeper when concrete slee} 
pers are used. 
Such packings, made of ordinary pops 
lar, treated wood, or rubber, are used or 
a large scale by the French Nord and Es 
Railways with wood sleepers on thei? 
most heavily loaded sections. 
the type of fastening i 
investigation 


To sum up, 
still a matter of argument, 
or opinion. 


We think, it should include a larg, 
bearing plate to prevent the rail bein} 
driven into the wood under present axl! 
loads, and the fastenings of rail to bear 
ing plate and bearing plate to sleep 
should be independent. 


Ballast. 


The ballast is the layer of compa 
homogeneous material distributing ov 
the surface of the formation the rolli 
loads, carried by the rails and sleepe 
In addition it ensures by its adhesion 
the rails and sleepers the lateral stabili 
of the track, and by its mass in whi 
the sleepers are embedded hinders ai 
possible movement thereof. It has to 
permeable so that water can pass ce 
it quickly to the formation where it | 
either absorbed or carried away by t 
drainage provided. It has to be easi 
handled and by its nature lend itself | 
the work of restoring and holding ft} 
track to the correct level. 

The information supplied by the m 
railways on the ballast they use on th 
main-lines can be summarised as f 
lows : 


Broken hard stone or furnace slag 
almost exclusively used in relaying © 
making up the ballast on the main-lin: 
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TABLE- 13. 


Rail fastenings. 


ADMINISTRATIONS. 


Bulgarian State. 


Egyptian State . 


Northern of Spain . 


adrid, Saragossa and Alicante 


Western of Spain 


sace-Lorraine 


rench Est. 


ench State . 


ench Nord . 


Types of fastening used. 


(a) Ordinary bearing plate drilled for 3 coach screws. 

(b) Ribbed bearing plate fastened to the sleeper with 3 coach 
screws, rail bolted and clipped to the plate. (@éo fastenings). 

(c) At the joints, double ribbed bearing plate. ° 


On metal sleepers 
On wood sleepers 
coach-screw holes, 


bolts and clips. 
metal bearing plate ordinarily with three 


Ordinary steel bearing plate with 3 coach-screw holes. 


Ordinary steel plate and coach screws, 


Ordinary metal bearing plate with 4 coach screws on the joint 
sleepers and with 3 coach screws on the intermediate sleepers. 


a 


On wood sleepers : 
6 coach screws per sleeper with or without metal bearing plates. 


On metal sleepers : bolts and clips. 


ncn nnn ee  EEESnIESE SEE 


6 coach serews per intermediate sleeper. 
8 coach screws per joint sleeper. 


See eee ee Se 


On wood sleepers : coach screws. | 
On metal sleepers bolts and clips. 


bd ee a 
-ood sleepers : 6 galvanised coach screws per sleeper. 
ae paetat eoriers bolts and clips or welded plates and keys 
(Ougrée type) or welded ribbed plates (Géo type). 
On concrete sleepers coach screws into Thiollier spirals or cast 


iron sockets. 


eee ea icra ee FE 
| 


Use of metal bearing 
plates on wood sleepers. 


Bearing plates (a) and (6b) alternately 
or bearing plates (b) alone (on cur- 
ves R< 300 m. and down gradient 
>1 in 100) are used generally. 


In general use. 


In general use. 


———— — —  —————eeeeSeSEeSESESNSESESFSFSFSeeSe 


In general use. 


In general use. 


In general use on 
1. The old track; 
2. The standard track on curves of R 
< 900 m. and on lines with many 
curves. 


Bearing plates are not used. 


Bearing plates are not used, except as 
a trial on the main lines. 


Bearing plates are not used except for 
a trial or sharp curves (keyed bea- 
ring plates). 


i 


Use of packing pads 


On wood sleepers. On metal or concrete sleepers. 


Poplar pads generally used between the 
rail foot and type (b) and (c) bea- 
ring plates. 


Not used. Not used. 


Not used. 


Not used. 


Felt pad used between the rail and the 
bearing plate in some tunnels. 


Not 


used. 


Not used except on old lines Jaid with 
S. 12 rails, when poplar packings are 
used. 


Compressed resinified poplar packings 


used in maintenance work alone. First results are satisfactory. 


Rubber. bakelised wood, and asphalted jute 
packings on concrete sleepers — rubber ap- 
pears the best. 


Not used. 


Wood packing generally used. Rubber pads 
being tried on concrete sleepers. Rubber 
used on metal sleepers in maintenance work. 


2.5 mm. indiarubber pads used in main- 
tenance work or, when joints with 
packings are used, between the rail 
and the bridge bearing plate. 


Rubber pads being tried on concrete sleepers. 


| 
| 
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TABLE 18. (Continued.) 


Use of packing pads | 


“ADMINISTRATIONS. Types of fastening used. Use of metal bearing | 


plates on wood sleepers. 
: P On wood sleepers. On metal or concrete sleepers. / 


Rubber pads on metal sleepers. Rubber or 


Bs-Lyon-Méditerranée f 
s-Lyon-Méditerranée. . . On wood sleepers : 8 coac ae j 
Sar coach screws per sleeper with ordinary | Generally used except on standard | Rubber pads used when the line is laid 
poplar packings on concrete sleepers. 


(P.L.M.) bearing plates 
S pilates, on bearing plates and bakelised pop- 


| 
| 


; : foe ‘ track, laid up to 1930. 
On metal sleepers : bolts and clips. wen ate I : i: ape a aie tea le 
On concrete sleepers : coach screws and spiral ar. packings, when the line 1s le 
| tage without bearing plates. 
We EE Se See bo AS) f Ba 
Midi (France) Fl: . 
: : Ss ee ut-bottomed rails : eoach screws wi pew : . : ; : ) 
Bull] a svi oe : coach screws with or without bearing plate. Bearing plates in general use when the Only used experimentally. Wood packings used on concrete sleepers — 
1eaded rails : chairs and keys. eurves Ro". 400emn their life is short. 
a a ee et ye 
_ er, oe wood and concrete sleepers : coach screws. Generally used. Not used. Wood or rubber packing used on concrete 
On metal sleepers : bolts and clips. sleepers —- rubber appears to give satisfac- 
tory results especially at the joints. 
ee 
pe ee eee = a 
eenes. . . eR On wood sleepers : 8 coach screws per joint sleeper, 4 coach Bearing plates are not used. Not used. A trial with rubber pads and | Trials of poplar packings on metal sleepers 
bakelised wood on joint sleepers is unsatisfactory. 


screws on the intermediate sleepers. 


On metal sleepers : bolts and clips. under consideration. 


a 


ee ee eee en ee ee ee 
lonial Railways in French : : 2 
lest Africa ‘<r Metal sleepers : bolts and clips. a ; | Not used. 
7 SS ee = ES eee es 

| 


riuguese Railways and Mo- > dj etc . 
i . fata 6 coach screws per sleeper. Bearing plates are not used. Not used. — | 


bique Rys.. . . . . 


fee Se ee Fe ee 


nanian State. Bearing plates, flanges, and coach screws. Use general on all main lines. Not used. | 
ty) 2 Oo ee eee | 
thoslovak State. On wood sleepers : bearing plates fastened to the sleepers by In general use except in tunnels. Not used. Special wood packings used on metal sleepers | 
coach screws or spikes; rail fastened to the bearing plate by experimentally. 
means of 2 bolts and 2 clips. 
On metal sleepers (trial) : bolts and clips. | 
‘kish State On wood sleepers coach screws with or without bearing plates. | In general use at joints and on curves Not used. Use poplar packings on some metal sleepers 
On metal sleepers bolts, studs and clips — or bolts, studs and of R < 400 m. _there is a tendency to slide. 


bearing plates. 
2 eee 


02 ie ee eS ee 


astening as on the Bulgarian State. 


ee ee ES 


6-mm, poplar packings between the rail 
and the bearing plate. Felt packings 
on metal bridges with rails laid di- 
rectly on the girders. 


slay State . . . .. .- Same f In general use. 
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The ballast is screened so that its 
dimensions are between 15 and 80 mm. 
ho Asanides) 1/8), 
| The Northern of Spain Railway uses 
} 40-80 mm. (1 9/16’ — 3 1/8”) ballast. 
# The French Nord uses 15-40 mm. (5/8” 
—— 1 9/16”) ballast for the top layer 5 
to 10 cm. (2” to 4”) thick, and for level- 
ling purposes, and in some cases por- 
phyry chips only some 10 mm. (3/8”) 
tin size. 
| Railways on which the line is levelled 
| by shovel packing use either screened 
{ small ballast specially supplied for the 
purpose, or the small top layer ballast. 

‘Most railways do not test ballast before 
purchase but are content to specify the 
nature, source, size, and sometimes the 
specific weight and other qualities. 

Other railways, such as the Czecho- 
slovak and Jugoslav State insist on the 
ballast passing specified tests. 

Table 14 gives the section through the 
ballast on the main-lines of the different 
/countries. It should be noted that some 
railways use an under layer of relatively 
fine material, such as sand, gravel, or 
ashes, put down when laying the track, 
others the old relatively large-sized bal- 
last contained in it. 

Some railways such as the Czechoslo- 
-vak State Railways, when renewing the 
| whole of the ballast, thoroughly roll it 
before relaying the track. 

The general conclusions of this review 
are : 


— the general tendency on the main- 
lines is to use about 50 cm. (20) of 
ballast between the formation and the 
underside of the sleepers; 


— the existing ballast is retained in 
place as a stable and resistant under- 
layer between the bed and the newly 
ladded layer of ballast on the track; 

— broken hard stone which can be 
‘'tamped or shovel-packed into a compact 
and resistant conglomerate under the 
sleepers is being used almost solely; 


— the size of the ballast is kept down 
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to between 60 and 80 mm. (2 3/8” and 
3 1/8”) and there is a tendency to avoid 
mixing small ballast with coarse; 

— some railways, such as the French 
Nord, use on an extensive scale a top 
layer of finer ballast for the final level- 
ling of the track and for making-up pur- 
poses. 


Formation. 


The formation is the natural support to 
which the various forces set up by pas- 
sing vehicles are transmitted. It, there- 
fore, in the last resort has to stand all 
the pressure and should be the unchang- 
ing foundation of the permanent way. 

The increase in the total weight of the 
vehicles and the axle loads has in some 
cases disturbed the formation and caused 
it to sink progressively on sections where 
the ground was unstable or waterlogged. 

The remedy in such cases is to conso- 
lidate the’ ground and ‘above all drain it 
properly. 

The top of the formation on most rail- 
ways is sloped 2 to 5 % to the outside, 
so as to let all water getting through the 
ballast drain away more easily. 

Several railways cover the bed when 
making it with an underlayer of fine 
material, sand, ashes or clinker, 15 to 
25 em. (10) thick. This practice in- 
creases the depth of the ballast and by 
distributing the pressure more evenly 
reduces the load on the bed and prevents 
the ballast being driven into the bed. 
When the ground is soft or likely to 
become so when wet, drains can be ar- 
ranged through this layer of fine mate- 
rial to collect the water and discharge 
it into ditches alongside the line. This 
layer moreover acts as an insulating and 
absorbent mattress spread over the un- 
stable ground which it covers without 
penetrating it and preserves it from wet. 

These steps can be completed by small 
retaining walls, stone facings, ditches, 
culverts, etc... 

The thin layer of concrete tried expe- 
rimentally on some railways has not 
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TABLE 14. 


Sections through ballast. 
ee eee ee eee 


ADMINISTRATIONS. Main-line ballasting. 


Bulgarian State. 


phe ciae cassee 30/60 


Note. — Pierre cassée 30/60 = 30-mm./60-mm. broken stone. 


Ballast of one material used in a single layer of 0.20 m. t 


7 i Ni 2 
ESETENT Bee SES (0.40 m. under the sleepers. 


Gauge = 1.674 m. (5’ 6). 40 mm./80 mm. broken stor 


Northern of Spain . : c 
i SE used in a single layer 0.20 m. deep under the sleepers. 


pete ec 0.06 zt 68 ar Se _ 1.00 J 
{ tt it 

Y | a] ‘ 
Madrid, Saragossa and Alicant« a 5 i | 
3 Si ; | 
\ \ ’ S | 
¢_ pierre cassee | 
giztee ae 
| 
0.65 0,565 [Ss 05635 0,69 } 
Net s ~+---ee —-------- aye --- - ee -- 


Alsace-Lorraine . 


3% 


we 3% environ 
/ . 

i. — COuche de bourrage .laitier ou pierre cassee 25/50 
Z _ Sous couche eventuelle ballast tout venent ou scores ,ou gravier 


7 


Note. — Couche de hbourrage... = packing layer, broken slag or sta 
25-mm./50-mm.; under layer when needed, ordinary ballast, cindl 
or gravel. 


| Western of Spar... . > ! | 
| (pierre cassee 30/60 | 
3 
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ADMINISTRATIONS. | Main-line ballasting. 


French Est. 


EG 
3 /_ couche d 
y Sara uUche de bourrage 
“£__ sous couche en machefer, qravier., 


Note. — Couche de... = packing layer. — Sous-couche... = 
in clinker, grayel. 


under layer 


4 ye = * 3% 
bie ie pierre dure ou laitier 20/60 im 


Z— $0us couche de machefer de 015 4 020 


Note. — Pierre dure... = hard stone or slag 20-mm./60-mm. — Sous- 
couche... = under layer of clinker of 0.15 to 0.20 m. 


3 |{.00 


| Q. \, 5 - ho 
piste 9 80 | es ee 1 ou 6 43 0.06 1 pt 

| 

i 


Usual section 


‘ YY Menu laitier 20740 4 “grenaille 


Zs =a 

Z— aros lattier ou ballast ancien Zde soufflage 
French Nord coupe au droit coupe entre 
d'une traverse deux traverses 


J uy EEE ate Se ee 
i 


0.03 a 
_tarmacadam ~_ sable 


Paris station 
type section. 


003 \ 

Larmacadam \ 

Note. — Menu laitier = small 20-mm./40-mm. slag. — Grenaille de souf- 

flage = small odontal for shovel packing. — Gros. laitier coarse 

slag or old ballast. — Coupe au droit... = section in line with a sleeper. 
— Coupe entre... = section between two sleepers. — Sable = sand, 


. . . . : ‘A 9 _ 
era me) 

0) 08 : 

po pe a ae a4 
| j i 11 1! 

= Di eae 

French State. .-. . a —t _t J a 

. “) oO ~ 


Paris-Lyon-Méditerranée . 
(VEBLEN) 


a 


me 2 jM@rre cassée 4 l'anneau de 50 ou 60 
Zz. mateériaux fins . sable tout venant 
Note. — Pierre cassée... = broken stone to pass a 50-mm. or 60-mm. ring. 


Matériaux fins... = fine material, unsifted sand. 


her a 
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ADMINISTRATIONS. Main-line ballasting. 


O58 Se 0 8% ; a ites Manet fs x 
| 

(O\~ 093% 
| ae 


Midi . 4 
- eye 
Y_fouveau ballast Z— ancien ballast 
87 ; 
ee ee sn 
a. AY - ny | 
| VA Sa 
> i are = 0), 
PO: Pe Bs Ge Ot woe . aes > = 
OVA eZ 2 
| , aR A GRe 3 a 
“ sous ballast 2 _ballast 


Note — Nouveau (ancien) ballast = new (old) ballast. — Sous ballast = 
under ballast. 


1.00 06 145 


roa 
1 
{ 


0 
aie 


Algerian Rys. 


VY SVAN 


q \ 
SYo 
- {2 
g 
alg 


Standard gauge 


A 0.421 environ | 
Sag 
PSST AE : TAS 


AW ; bs ir (ager 
Zo , ° 
4 — _pterre cassee a | anneau de 0.70 | 
| Tunisian : 
Rys. 0.35 0.55 100 0.55 0.35 
ome >< >< >= > 
heap \ I 
' : i} { ; : 
ae Be a ea 
tre oAloeE | 
Metre gauge. . . : 0 35 
VON VAY XN 
| ee 7 “4 * 
| ¢_ pierre Cassee a l'anneau Ao 70 
| Vote. — Pierre cassée... = broken stone to pass a 70- mm, rine. 
0.45 0.75 1.00 0.7 
| phieaierrig © 6 ant 
| | ! 
| | | \ | 
, : : ; | | 
Colonial Railways in French | . | 
West Africa | | 


/ « eet 
| <— gres casse a l’anneau de S50 
Vote. — Gres cassé... = broken sandstone to pass a 50-mm., ring. 
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ADMINISTRATIONS. 


EEE 


Portuguese Rys. 


’ 


Main-line  ballasting. 


Z_ pierre cassee a! anneau de 69 


Mozambique Rys. 


oe 


Rumaman State. 


bane] 


) 2° _ _ pierre Cassee 20/60 


Ozechoslovak State. 


Ny Sap 


Turkish State. 


Jugoslav State 


3 
2 
; 
| 
= 
B= 


3 2 25 Yo . iN 
we 4_ pierre cassee de 1° igualite 
ye as. Wplilade ne qualite inferieure ,ancien ballast * 
— Pierre cassée... = first grade broken stone. — Ballast de 
qualites = low grade ballast — old ballast. 
3.60) aCe Bice « 
pera + 


| | 


YG acer se ae 


prerre cassee 20/60 


0.40 
See DN AALS 


Z—- plerre cassee 59/60 
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been altogether satisfactory, and conse- 
quently has not come into general use. 
None of the railways consulted dealt 
with them in their reply. The Alsace- 
Lorraine Railways, however, report their 
intention of trying « tarmacadam » 
which consists of broken stone, gravel or 
blast furnace slag coated with tar so as 
to provide a waterproof layer over the 
formation. Above this they propose to 
lay 50 cm. (20) of ashes over which the 
track with its usual thickness of ballast 
will be laid. 


The French Nord made an interesting 
innovation when rearranging the Paris 
terminus in ballasting the track in a zone 
wherein very many movements — at low 
speed, it is true — of locomotives with 
very heavy axle loads take place, with 
much braking and slipping. The form- 
ation soon becomes very soft when wet. 
The top layer of the track was therefore 
laid in tarmacadam. The track and con- 
nections are thereby laid directly on an 
impermeable layer, the top of which is 
suitably sloped to drain surface water 
to the sumps and drains. 

By its very nature this layer is flexi- 
ble enough not to break or crack when 
vehicles run over it and is giving com- 
plete satisfaction. The sleepers are 
blocked up at the ends but the space 
between them has not been filled and has 
saved much material without the slight- 
est disadvantage. 


Bridges and other structures. 


In Chapter I we pointed out_how the 
effect of heavy loads moving at high 
speeds was allowed for in calculating 
metal or reinforced concrete bridges. 

The railways consulted have supplied 
much interesting data. In addition to the 
permanent loads, the rolling loads of a 
standard train are taken as averaging as 
much as 10 tons per metre (3 tons per 
foot) and are multiplied by an impact 
constant C given by formulae such as: 
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— Egyptian State Railways : | 
36 | 


— PP 
G jh Abe MN 
— French main lines : 
0.4 0.6 
c= 1 + 


Ss 


L being the length of the girder or span 
considered, 
P the total permanent load carried, 


S the total rolling load it may have to | 
carry. | 


1. 02a ieee 
| 


Some railways take other influencel | 
into account in the formula : for example | 
the Egyptian State Railways evaluate the | 
lateral impact and the braking forces res- | 
pectively at 1/4 the axle load and 1/7 of 
the rolling load. { 


The object of these formulae is to take | 
into account the effect of the weight of} 
vehicles at speed, an effect which ob- 
viously cannot but increase as the fast 


heavy traffic of the main line railways} 
is developed. | 


In the preceding chapter we saw the 
importance of continuing experimental 
work so that the actual stress on the} 
different parts of the track due to the} 
passage of the heaviest trains or vehicles: 
can be ascertained and measured by| 
instruments such as strainmeters, de 
flectometers, etc... 


There is no doubt but that such mea- 
surements would enable us to determine} 
the actual effect, under equal loads, of} 
the different speeds at which are operat- 
ed separate vehicles such as railcars or 
the ever increasingly heavy locomotives 
or trains now running over the main- 
lines. 


If this effect in terms of the speed as 
well as of the axle loads were known, 
the actual consequences on masonry? 
bridges — some of which have been 
damaged by using heavier engines and 
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have had to be consolidated and rein- 
forced — could be ascertained. 

The railways were asked if they had 
had to alter and reinforce the track over 
bridges owing to the new traffic condi- 
tions. 


The replies received show that the 
method preferred is to ballast the track 
on bridges. On masonry bridges 60 cm. 
(2’) of ballast is used under the slee- 
pers, this possibly including an under- 
layer of sand or gravel. The thickness 
is often only 20 to 45 cm. (8” to 17 3/4”) 
on steel or reinforced concrete bridges. 

The length of the rails, no matter how 
the line is laid, is arranged to bring the 
joints over or very near the supports. 
Welded rails are being more and more 
widely used on long bridges so as to 
reduce or eliminate as far as possible 
blows from the tyres over the whole 
length of the structure. 


Elastic packings of felt or indiarubber 
are used between the rails and the wood 
or metal to which they are fastened. The 
use of rubber, as we have already point- 
ed out, appears to be growing. 

Finally, to minimise the consequence 
of a derailment on or near a bridge, se- 
veral railways either generally or at par- 
ticular points, such as curves, down gra- 
dients, etc... use check rails or guiding 
angles and occasionally in front of the 
bridge re-railers to prevent any derailed 
pair of wheels leaving the track near or 
on the bridge. 


Curves. 


The running of fast trains over the 
railways depends in the first instance on 
the layout of the line. Many delicate 
problems are raised in running over 
curves and the solutions depend on the 
knowledge and experience of the perma- 
nent-way engineers. 


a) Gauge on curves. 


Vehicles are as a rule enabled to ne- 
gotiate sharp curves by widening of the 
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gauge. This problem hardly arises from 
the point of view under consideration as 
high speeds are only possible over cur- 
ves of such radius as to require no wi- 
dening. Moreover the vehicles and trains 
for high-speed services are given suffi- 
cient play or have sub-frames, bogies or 
trucks as pointed out in Chapter T, 
which avoids any difficulty in this res- 
pect. 

Table 15 summarises the information 
the railways consulted supplied on gauge 
widening on curves in terms of the ra- 
dius. The recent tendency on many rail- 
ways to close in the gauge on curves and 
the straight, to reduce the lateral play 
between the flange and the rail and so 
restrict hunting, should be noted. Some 
railways retain the standard gauge on 
curves down to 500 m. (25 chains) ra- 
dius. Other railways such as the Jugo- 
slav State and Alsace-Lorraine are con- 
sidering a reduction in the amount the 
gauge is now widened. The latter Admi- 
nistration considers curves of 300 m. (15 
chains) can be laid without gauge widen- 
ing; this is the present practice of the 
Rumanian State Railways. 


b) Layout of the track on curves. 


The correct layout and gradient sec- 
tion of the track throughout a curve and 
its approaches is quite another matter. 

A vehicle at high speed can only 
change its position progressively and 
without shock when suitably guided on- 
to, through and off a curve. It is guided 
by a suitable layout and its position rela- 
tively to the track is determined by the 
superelevation (cant), i. e. the difference 
in level of the two rails. 

When on the curve itself all that is 
needed is to keep the circular curve re- 
gular and the correct cant constant. The 
transition to or from the curve should be 
properly laid with increasing or decreas- 
ing curvature and cant. 

The simplest and most frequently used 
transition is that in which the curvature 


wee 
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increases linearly with the distance. This 
is a cubic parabola defined by the equa- 
tion : 

5e3 


Biss Grit 


a and y being the abscissee and ordinates 
relatively to the straight section, R the 
radius of the curve, and L the length of 
the parabolic transition generally go- 
verned, as we shall see later on, by the 
amount of superelevation. 

Table 16 shows that this cubic para- 
bola is used by most railways, sometimes 
with variants, for the transition between 
a straight section and a circular curve. 
Some railways also lay between two cir- 
cular compound curyes an are of a cubic 
parabola osculatory to each of the two 
circular curves. Finally two reverse 
curves can also be connected by two 
parabolas of the third degree. These two 
parabolas, of contrary curvature are se- 
parated in many cases by a straight sec- 
tion. When the latter cannot be made 
long enough, it is sometimes not used. 
The two parabolas then come together 
and are osculatory at the point at which 
there is no curvature, which then be- 
comes a bend in the layout. We shall see 
further on that this arrangement has 
many real advantages from the point of 
view of the stability of the vehicles when 
the cant is judiciously adjusted on each 
side of this transition point. 

Other transitions than the parabola of 
the third degree are used. Thus the 
Eayptian State Railways sometimes use a 
hyperbola, whilst the French State uses, 
wherever possible, transitions defined by 
a diagram of versines, the top curve 
being concave and the bottom convex. 

Some railways on which high speeds 
are not run do not use transitions but 
are satisfied to draw the circular ares 
tangent to the straight section. Expe- 
rience shows that such layouts are enti- 
rely unsuitable for high-speed running. 

Many railways have adopted methods 
of curve adjustment based on the study 


and correction of the diagrams of ver- | 
sines got out for the curve. | 

When the ordinates of a constant 
length chord have been measured at a 
series of equidistant points along the_ 
curve, the corresponding diagram can be | 
studied and corrected, taking into ac- 
count if necessary any obstacles reported 
and by calculating the amount the track 
has to be moved on the pegs on which! 
the layout is based. 

In such cases the transitions are usual-} 
ly shown by a diagram of versines re-- 
presented by a straight line at an angle: 
to the horizontal, which practically! 
corresponds with a cubic parabola. 


c) Superelevation on curves, 


| 


The superelevation or cant is the dif- 
ference in level between the two rails 
through which the centrifugal force} 
tending to push the vehicles to the out- 
side of the curve is opposed by the com 
ponent of the weight acting on the Plame 
of the rails. 

The superelevation to be given to 
curve of radius R run over by a vehicl 
at a speed V is given theoretically by th 
formula : 


i 


e V2 
h = ——— 
gk ' 
in which e = the distance between the 
rail centres, 
g = the acceleration due ft 


gravity. 
In practice V is not the same for al 
trains or vehicles. 


The superelevation therefore can onl 
be calculated for average speeds or for 
maximum corresponding to that of th 
fastest expresses. In the latter case th 
slower running trains cause abnorm 
rail wear of the lower rail and a pr 
gressive crushing of this rail head. 

Then too the theoretical formula give: 
much too high values of the cant and, il 
practice, experience has to be relied o 
either to fix the cant in each case or t 
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Curves : Gauge widening and speed restrictions. 
—_..° 800 ) blo 
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ADMINISTRATIONS. (9 = gauge, in ae ae we a sd Rules for speed restrictions in terms of Gauge widening on curves. Rules for speed hs patie: Se ae 
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French Est. ae ee 200 when R= 500 400 300 200 - = a doe 100 110 120 
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get out empirical formulae for calculat- 
ing the cant in each particular case. 

Table 16 gives the different formule 
in use on the railways consulted with the 
maximum superelevation adopted by 
each. 

It is obvious that the maxima so fixed 
are decided by the necessity of keeping 
the inclination of stationary vehicles 
within reasonable limits so as not to be 
dangerous nor to upset the passengers. 

In practice it is difficult to exceed 
i cm. (7 3/32”).. The French. Nord 
which has laid certain curves experi- 
mentally with 20 cm. (8) cant, selected 
places where the trains only stop for 
exceptional reasons such as sudden fai- 
lure or breakdown of rolling stock. 

A problem similar to that we men- 
tioned for the adjustment of the transi- 
tions between curves and tangents arises 
in connection with the gradients and 
adaptation to the radii of curves of the 
various zones of the layout. 

In the parabolic transitions, usually 
cubic parabolas along which the curya- 
ture varies linearly, the superelevation 
should vary in the same way. 

This progressive change in the cant 
forms the superelevation ramp (cant in- 
cline) which has to be adjusted each 
time there is any marked variation in the 
curvature of the track, especially on en- 
tering and running off the curves. 

The length of the superelevation ramp 
L equal to that of the parabolic transi- 
tion is given in metres by : 

h 


h being the superelevation, in millime- 
tres, of the circular part of the curve, 
and p the relative slope in millimetres 
per metre of the two rails. 

Table 16 gives the information sup- 
plied by the railways in this connection. 

It will be seen that the relative slope 
of the two rails in transitions should be 
proportionally smaller as the speed is 
higher. On most of the railways consul- 
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ted this slope is limited in principle to 
1mm. per m. (1 in 1 000) when the speed 
is between 100 and 120 km. (62 and 75 
miles) an hour. The Jugoslav State Rail- 
ways limit this slope to a maximum of 
] 
6V- 
thening the parabolic transitions on 
their main lines. Sometimes the transi- 
tion curve cannot be made as long as the 
superelevation ramp and in such cases 
the latter should begin on the tangent. 


As a rule the railways are leng- 


A vehicle striking a curve at high 
speed cannot take up the inclination cor- 
responding to the cant of the curve in- 
stantaneously; the superelevation ramp, 
therefore, should be designed to cause 
the vehicle to tilt progressively and ap- 
preciably about its main axis. 

For this reason the required cant 
should be obtained by lifting progressi- 
vely the rails which have to be the higher 
by half the required cant and lowering 
the other rails the same amount. 

By this means a progressive and con- 
tinuous transition between two reverse 
curves without intermediate straight 
length can be obtained successfully when 
passing from one superelevation to the 
other without providing a long length 
with the two rails at the same level, but 
on the contrary by varying the superele- 
vation uninterruptedly. This method al- 
lows the vehicle to rotate continuously 
in the longitudinal sense without any 
shock or unpleasant reaction even at 
very high speeds. 

It will be seen in Table 16 that some 
railways in exceptional cases allow con- 
tra-superelevation on curves, as for 
example in a turnout on a superelevated 
curve when the turnout is to the op- 
posite direction to that of the main-line. 
Some railways also give a little superele- 
vation on the straight particularly when 
approaching a junction so as to give the 
turnout points some superelevation when 
the junction has to be run through at 
speed. 
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d) Speed restriction on curves. 


Table 15 is a summary of the general 
rules in force on the different railways. 
These rules are sometimes issued as 
simple formule such as V max. = 4\/R, 
used by the Northern of Spain Railway. 

Speed restrictions on curves are gene- 
rally due to it being impossible to give 
the road enough cant. Tests of vehicles 
running through curves at speed have 
shown, however, that there is no great 
inconvenience if the cant is not quite 
sufficient. It has been found possible to 
run in complete safety and quite com- 
fortably at 100 km. (62 miles) an hour 
through a curve of 1000 m. (50 chains) 
radius without cant. 

Some railways allow, in connection 
with their rules for superelevation, with- 
out any speed limitation, an insufficien- 
cy of cant to the extent of 20 mm. 
(13/16”) on the Czechoslovak and Jugo- 
slav State Railways, and up to 90 mm. 
(3 9/16”) on the French Est. The in- 
formation received on this subject is 
given in Table 16. 

When the shortage of cant exceeds 
these amounts, the maximum speed all- 
owed is found by the superelevation for- 
mule used in which the cant is given its 
real value increased by the lack of cant 
allowed or by a special formula as on 
the Jugoslav State Railways. 

On the other hand some railways do 
not allow any lack of cant in principle 
and deduce the speed at which curves 
can be taken from the real value of the 
superelevation h. 

Still other railways, and this seems the 
best solution, determine the speed from 
experience and tests at various speeds. 
It should be noted that the many tests 
carried out with this object since the 
introduction of very fast railears or mo- 
tor trains have given more favourable 
results than with trains hauled by steam 
or electric locomotives. 


Railcars, owing to the relatively low 
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centre of gravity of the body or engines, 
or their more flexible springing through 
their lighter weight, are less affected by! 
the track and centrifugal force on curves} 
and especially on the transitions onto } 
and off the curves. 

It has been found, in practice, that a} 
railcar or motor train can run some} 
10 km. (6 miles) an hour faster than an) 
ordinary train through a correctly sur- 
veyed and levelled curve. 


4 
j 


* 


CHARTERS 


Modernising old track for heavy loads: 
and high speeds. 


None of the railways consulted pos- 
sesses track specially laid for carrying 
heavy vehicles at very high speed. The; 
increase in speed and load, either tried 
or authorized provisionally or perma- 
nently, applies to main-lines the track of? 
which has not been specially strengthen- 
ed for this purpose. 

It is therefore impossible, from pre 
vious experience on new constructions 
to state exactly how a modern trac 
suited for such traffic should be built, 
Moreover, none of the railways we con+4 
sulted is considering the construction or? 
equipment of a new line for this specia 
purpose. 

This investigation, therefore, must b 
limited to an enquiry into the arrange 
ments adopted or proposed to modernis 
existing track, i. e. to make it suitabl 
for a heavier and faster traffic than tha 
carried up to the present. 

The most logical order will be to exa 
mine in turn the steps taken to allo 
the heaviest axle loads to be run, an 
then to permit of very high speeds. 

The first problem has frequently beer 
raised during the development of th 
main-line railways. The second is rela 
tively new seeing that the speed o 
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Layout of transition curves and determination of the superelevation (cant) on lines run over at high speeds. 


I | ee ee 


es ap a in a ae 
Rules for laying out transition 


SEER ana ee 


WINTST “aa Between a circular curve ; Betwee 7 i Rules used for eal ing the s ‘elevati Taxi : i i 
ADMINISTRATIONS. e and a tangent : etween two circular curves ules used for calculating the superelevation. Maximum Progression and allocation of the tules governing speed restrictions 
== 5 SAjocs ~ . - 4 » eer T a ra ; » - # - 7 
x = abscissae relatively to the strainht ee eee eee cant on superelevation in the transition cur- Use of cant on the straight or of when the track cannot be civen the 
y = ordinates and to the tangent point (h = superelevation in millim., R = radius the main ves (relative gradient of the two li- negative cant on curves. | required cant 
a ; end C . 5 Z E il tres —s. = > | a “eo EN jaar eee . — ss ~ : a . 
Be stleneite ot tha: transition earsc Ftthecaaiie direstiaw mavens 1 metres, V speed in km./h.). lines. nes of rails = p in mm, per m. 
| | 
a : : hae Os ce | 12 V? 
pugarum State. . . . .. Cubie parabola. Straight section at 12 V2 ; i Linear progression on the length of V viven by h = 
= least 100. m. lone R 10% Vo==—p0 skins 120 mm. the transition curve. None. R 
: , 2 
. 2.5 mm. per metre. : , 
a DS P metre | | h being the possible cant 
5 The superelevation ramp is divided} yy, . : . 
| an S all: are ae ae ae aaeiey 4 eal awrata ; . Then a brancl e is taken off a ——- = ae ; 
Egyptian State... .. . Hallade method or hyperbolic formula. ~ ts h= 3 of theoretical superelevation — cal- (seer as to half in the straight and half Me sue ae ra eee Pamir sit V is limited when the theoretical | 
: : in the curve, a gradi 3 oy 8 z is : 
culated for V = 90 km/h. oy pial a Se of turnout is laid with a genera] cant. cant is > 130 mm. 
~ | 
| Cubic parabol a 
- : ubie parabola = 13.66 — 
Northern of Spain . eso Z ie : R 160 mm. a 3 ae ae v2 
: 23 £6 Linear progression from the origin + V given by h = 13.66.-—— 
(5 6” oauge) fj So tees Or eka . sic 5 a None. S _ 
gauge). ! Ee . : f 2 : Deere of the parabolic transition p < 2. ) R 
| 360 R in practice V = — max. authorised speed. a : | being : ible eant 
| 3 h being the possible cant. 
! 
eae ae Sa eee ; Tsually ransiti curves are circular. : : ef = - 25 Thee rc ee te . Shas ad ee oe 6.4 es ; The speed is restricte : 
Madrid, Saragossa and Alicante] Usually the transition ase a ania hovatidssirom el Shee. (70 anim. for cvalues=ot 250 mm. The superelevation ramp ends at the] When points and crossings are laid) “4 Ps ‘ ae ages 40 km. in 
5) Gr” ¥ Parabolic transitions are laid out by mean: ee * 133 Here nae OO ere Ha IEOOU bak for tangent point of the circular cur-| on a curve, the cant is reduced = puts with a radius of from 
(5 gauge). of the versines. R< 300 m. ve; average p = 1.67. and the speed restricted. 200 to 300 m., and a supereleva- 
tion of 50 to 40 mm. 
Pe 
| As a rule parabolic transitions are not ee me ip ee at TI cate 
Vie transitions are laid out approximately 1 varies between mm. for R > 5 m. TEC enn hahaa trace - | 1e speed is limited to 30 km./h. 
. : Ped oes “ae ‘ ; near progressi = , : P : 
Western of Spain. . . - - by movine back the tangent point on the and 160 mm. for R = 300 m. ‘ Pros BES ak None. over points with curves of radius 
| straight, by deforming the circular curve. smaller than 300 m, 
| $$ 
| Cubic parabola 1000 e 7 ; Cant used on the straight at the ap- 
] ; wy ° — ——- ies Ki ve ug - ¢ Es <s 
| = Transition by a 8¢-| gi-asont . ‘ ee = a vigils ought to be con proaches of the tan 0.05 junction. 
ere van’ of civenlan en ee ion a Letras stant throughout the circular cur-| Negative cant is only used in the a. : 
Alsace-Lorraine . {> oe 6LR oe least 50 m. long. c varies between 14 to 85 according to the ve p < 2 on main lines and =| case of points laid on curves when Each case specially considered. 
distributed half on the tangent, and half on class of line. 1 if possible. the turnout is in the opposite di- 
the circular curve. rection. 
I 
Cubic parabola 5 C 
bs 42 v2 2 ; ‘ant may be given on the straight 
| oS Fad — 71 eS a. . . pagal . = . ais ~ Se A 
a — A with »v = 20 + : V parr ge ts on the length of approaching a tan 0.05 junction. Up to 90 mm. insufficient superele- 
| 5 rans nrv TA VW 2 . et Tati is ¢ 7e ic 
| Fr 6LR vs ove : 150 mm. nae ad eee eee 7 always} The turn out of points laid on a vation is allowed. The authorised 
| *rench Est. Cees Cane cat ieee L2 (V = actual speed of fastest train). < + and = | In principle. curve can be given negative cant speed is found from the formula 
| Circular curve moved to the inside by 24 R if in the opposite direction. giving the cant. 
| (Nordling’s formula). 
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TABLE 16. (Continued.) 
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Parabolic transition. 
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ee or Cambier 
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Between a circular curvy ‘ ; : ; 
b : circular curve and a tangent : Between two circular curves Rules used for calculating the superelevation. 
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relatively ) ie tas Ae eet ee es . . T1147 
= ordinates feat ‘ to the straight (h = superelevation in millim., R = radius 
é oO the tangent point. |. ; : in metres, V = speed in km./h.). 
= length of the transition curve in the same direction. BETS Ae. 
ubic parabola replaced as far as possible RS nee: 
by a curve having a diagram of versines He 
represented by an ellipsoid. a e is a coefficient which varies from 40 to 
105 according to the running speeds on the 
line. 
Cubic parabola 
x3 
— Cubie parabolz “ 
y 6LRE ¢ parabola, Connected by two cu- 1000 ¢ ] ; 
ihe os eng oe eae fad 4 Dic peace polar witch |/ioms geet: eamceae me eae COGS Ln aya Tyne 
1e circular curve being moved to the insidely = = = can be adjacent - 
T2 7 , aa L\R, Ro : s between 20 and 120 according to the run- 
ays (Nordling’s formula). ning speeds on the line. 


Straight section at = = OF 
eee OO. mm: lone for) Vo <5 he 000 
* between parabolic ms = 
transitions unless Fs = pa 
these are adjacent. iV) > 18 h —— 1] 600 


c 
(> = OW) =<, 
R 


ec varying from 36 to 106 according to the 
class of the line and the running speeds. 


Standard gauge lines 


V — 25 
joe WW Ry i SSO 
R 
V — 45 
Parabola. Parabola. fore: Vo a> 5760 7) — "1000 a anes 
ae Metre gauge lines 
a V — 25 
hos (30 ns 
R 
: 11.8 V2 
At least one rail| Standard gauge lines h= 
a length on the R 
es straight without 8.2 V2 
cant. Metre gauge lines : iy = _ 


Maximum |Progression and allocation of the 
cant on superelevation in the transition cur- 
the main ves (relative gradient of the two li- 
lines. nes of rails = p in mm. per m.). 
Linear superelevation ramp. p al- 
180 mm. ways < 1.5 on main lines and in 
principle < Il. 
Linear progression of the superele- 
1 : 
usual vation obtained : — by lowering 
180 mim. 
special the inner line of rails, and — by 
200 mm. 2 
for trial. raising the outer line. p < 1 on 
the main lines if possible, and al- 
ways < 2. 
Linear progression over the length 
of the parabolic transition, or if 
this is not possible using part o 
160 mm. the straight section. 
p<) 3 fOr Veet 5. 
pis 2) Forever: 
In principle p Tpmimik per im" 


180 mm. 


special cases p 2. 


Linear progression on the length of 
the transition. 


OU peshics p <3 for R < 330 m. 
p Sale, 10te a ous 

150 mm. Linear progression on the length ot 
the parabolic transition — or al! 
on the straight section in the case 
of a circle tangent to it. 

100 mm. 


p<2 


Turnouts with negative cant are ta- 


| 
' : | Rules governing speed restrictions 
Use of cant on the straight or of} ars . 
ws heap ta baler x | when the track cannot be given the 
g 7 ve ’ Tes. | e 
© | required cant. 
| 
| 
Insufficient cant relatively to the 
| value given by the theoretical] for- 
11.8 V2 : 
mula h = —— is allowed 
As above. R 
| as follows : < 100 mm. when R 
< 500 m. and < 150 mm. when 
R » 500. 
As above. 
The cant on the straight may reach} The speed is determined by experi- 
100 mm. ments carried out in each parti- 
1 . . cular case. 
Turnouts with negative cant are ta- ilar case 
ken at reduced speed. 
j 2 . 
4 ; ¥ & 
As above. If the lack of cant is slight, the 


speed is not altered. If great, the 
speed V is limited to the value 


the negative ; ‘ 
given by the formula for the cant. 


ken at low speed; 


cant < 40. 

In practice negative cant is only 
used on turnouts taken at low Settled’ in each particular case. 
speed. 


None. This case does not arise. 


Speed limited by the formula giving 


None. 
the cant. 
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Colonial Railways 
West Africa 
(Metre gauge). 


Portuguese Rys. 
(5’ 6” gauge). 


Mozambique Rys. 


Rumanian State. 


Turkish State. 


Jugoslav State 


Czechoslovak State. 


in 


French 


| 
| 
| 
: 


Between a cireular 


> 
~ ~~ BASS > cae 
Rules for ‘saying out transition curves 


curve and a tangent Between 
abscissae relatively to the straight 
ordinates and to the tangent point. 
length of the transition curve. 


two 


Cireular curve tangent to the straight section. 


Cubie parabola Cambier 
xs 


formula 


- —— 


0.951 R. 


cular curve. 


Cubie parabola 


Cubie parabola half on the tangent and half 


on the cireular curve, 
Leo— .S0. 31. 60 m. 40 m. 
for R from 300 from 500 from 1 500 
to 500 to 1 500 to eect 
Cubic parabola 
x3 L2 1 
= - —— —1i}< 10mm. 
oan GR ( cos J Cubic parabola oscu- 
x3 L2 latory to the two 
y = ————— when —4) >10 mm.| circles. 
6 LRecosaA 6R'\ cosA 
L 
X being given by sin. A = rs 


Transition laid out by abscissae and ordinates. 


Cubie parabola 
2 


6 C 


| eam 


in the same direction. 


circular 
ee ae Ne ye 


ae ee 
EE 


Straight 


eurves 


reverse. 


a straight 


section at 


least 30 m. long. 


The parabolic transi- 


tions are separated 
by at least 50 m. 
of straight for V <n 
110 km. /h. and of 
100 2 ma» forgVig 
110 km./h. If im- 
possible they are 
adjacent. 


section. 


Connected by a cir- Always separated by|h = 
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TABLE 16. (Continued.) 


Rules used for caleulating the superelevation. Maximum 
cant on 

(4 = superelevation in millim., R — radius the main 
in metres, V = speed in km./h.). lines. 


50 mm. 


1 000 V 
ae Vv 90 


the gradient section of the line. 


with 


varying with 


200 mm. 


] 7 oe 115 
l = 7.9 5 mm, 
R ) 
500 V 
h= 
R 120 mm. 
V = maximum allowed speed. 
8 V2 
Fa 150 mm. 
7 = actual speed. 
600 V 
h= 132 mm. 
R 


8 V2 


120 mm. 


Progression and allocation of the 

superelevation in the transition cur- 

ves (relative gradient of the two li- 
nes of rails = p in mm. per m.). 


of cant 
negative 


Use on the straight 


cant on curves. 


Linear progression half on _ the 
straight and half on the circular Wait 
curve 


the parabolic transition one 
line of rails lowered and one rais- 


None. 
ed, 


Soe 
Ls 


Linear progression on the length of 
p varies between 1 and 3. 


Linear progression over the length aes, 
of the transition, 

ui i 2 gth = 

Linear progression over the lengt Nees 


Linear 


Pp 
p 


L 


Linear 


| a eS 


of the transition. 


or oO 


Rules governing 
when the 


speed restrictions 
track cannot be given the 
required cant. 


This case has not arisen. 


If the lack of 
not altered. 
restricted in 


cant formula. 


cant is slight V is 
If considerable, V is 
the 


accordance with 


The speed is reduced as dictated by 
experience. 


progression over 
the transition, 

1.67 
1.33 
== Jl 


the length 
of 


for’ 60" Wee 80 None. 
for 80. yb 


for V S 100. 


of the transition. None. 


Pp 


= 2.5 mm. p. 


inear progression over the length 
m. 


progression over 
of the transition 

p Sros V < 40 
2.5 40 < V< 50 
WY 0<- V< 60 
1.67 
les 


the length 


60 < V < 80 None 
80 < V 0 


1 V S505 


p always 


3 < 95 
4 
> 6 V 


Lack of cant up to 20 mm. is allow- 

ed without any speed restriction; 
beyond the speed is restricted ac- 
cording to the eant formula. 


The speed is restricted. 


Lack of cant up to 20 mm. is allow- 
ed. Above this the speed is li- 
mited to 


V max. (2.5 + 0.125 h) R 
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120 km. (75 miles) an hour was the 
maximum worked to by some railways 
for more than half a century. 


The second problem in most cases is 
obviously connected with the first. It 
arises, however, quite independently in 
some cases, such as when it is necessary 
to work on secondary lines where the 
track is relatively old, light trains or 
single vehicles such as railcars with a 
light axle load, which the existing track 
can carry without any difficulty. 


Equipment of the track to carry very 
heavy loads. 


The steps taken obviously depend up- 
on the nature and conditions of the 
present equipment of the track. 


The first element which carries the 
axle load directly is the rail. 

The increasing axle loads have for the 
last fifty years caused most railways to 
increase the section and weight of the 
rails in order to reduce the number of 
broken and damaged rails as well as the 
crushing of the rail head. 


The rails now generally used on the 
main-lines weigh 45 to 50 ker./m. (90.7 
to 100.8 Ib. per yard), and have gra- 
dually replaced the lighter rails weigh- 
ing about 30 ker. (60.5 lb. per yard) 
formerly used on most railways. 

When this change was undertaken the 
heaviest axle loads were about 15 tons 
and were only found on the most power- 
ful and fast locomotives. We saw in 
Chapter I that the axle loads on many 
high-capacity goods wagons as well as 
locomotives now exceed 20 tons. There 
seems to be a movement towards a prac- 
tical axle load of 22 tons. 


The undoubted increase in stresses on 
the track resulting from this fact, its 
effect on the general behaviour of the 
track and the frequency of maintenance 
work, such as renewal of rails, leads us 
to think that the resistance of the pre- 
sent rails must be very close to their 
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limit as regards the stresses they should 
stand up to. 

We saw that the P. L. M. Railways 
adopted some three years ago on their 
more important main-lines an exceptio- 
nally heavy rail, which weighed slightly 
over 62 kgr./m. (125 lb. per yard). The 
results obtained do not yet allow any 
definite opinion to be expressed as to 
their value. No other railway has re- 
ported any intention of following this 
example, and using definitely heavier 
rails than at present. 

It appears that we have now arrived 
at a stage in the evolution of the perma- 
nent-way equipment much like that at 
which the rail section was appreciably 
increased about fifty years ago. 

This step would certainly be oppor- 
tune, if on the one hand it enabled the 
rail to better stand up to shocks and 
fatigue, especially if this were the result 
of inyproved methods of working up the 
metal and rolling the rails. 

This, therefore, is the problem actual- 
ly set to both the manufacturers of rails 
and permanent-way engineers. 

It should be added that the adoption 
of a heavier rail, of well designed sec- 
tion, and carefully manufactured, would 
doubtless make it easier to introduce 
high speeds while maintaining the layout 
and level of the track more perfect and 
durable and reducing as much as possi- 
ble maintenance work and expenditure 
thereon. 

It should also be recalled that, as has 
been stated above, the fishing of the rails 
is not yet entirely satisfactory as regards 
the track standing up properly. Experi- 
ments and investigations have resulted 
in various devices which have to be very 
carefully maintained at frequent inter- 
vals if they are to be satisfactory. 

As regards the sleepers, the increase 
in the number per unit length is, it would 
appear, one of the best methods by which 
the track can be made suitable for carry- 
ing heavy loads more easily. A greater 
number of sleepers reduces the stress 
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on the by supporting them at a 
greater number of points, and thereby 
distributing more uniformly the load 
carried by the track and transmitted to 
the formation through the ballast. 

Our opinion is that one of the first 
measures to be taken in order to deal 
with heavy loads is to increase the slee- 
pering. This strengthening is only limit- 
ed by the need for levelling the track 
suitably, whatever the space between the 
sleepers, whether by shovel packing, 
tamping, or any other suitable process. 


rails, 


The question of a suitable arrangement 
of the rail fastenings is very important 
with heavy axle loads. These tend, es- 
pecially at low speeds through curves, 
to increase the load on the lower file of 
rails, i. e. that with the smaller radius, 
to drive the foot of the rail into the 
sleepers when they are wooden ones, or 
to deform them when steel sleepers are 
used. This drawback is only avoidable 
by a suitable method of securing the 
rails to the sleepers, getting sufficiently 
good contact between the sleeper and 
the foot of the rail, and preventing the 
latter from destroying the sleeper by ex- 
cessive pressure or repeated vertical 
shocks. 

We have seen that, in order to over- 
come these drawbacks elastic packings 
of the same width as the rail foot, with 
metal bearing plates larger than the rail 
foot, are placed between the rail and the 
bearing surface of the sleeper. 

The effect of the former is to absorb 
shocks occurring when each axle passes 
by introducing immediately under the 
rail a flexible and yielding element; the 
second increases the bearing surface 
and contact surface with the sleeper. 

A properly designed bearing plate 
should satisfy the three following condi- 
tions : 


— reduce the unit pressure of the rail 
on the sleeper; 


— prevent the horizontal movement of 
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the rail under the side loads to which it; 
is subjected; 

—- hinder the tendency of the rails to} 
turn over under the same forces, which 
bend and gradually pull out the coach, 
screws securing the rails directly to the: 
sleeper. i 


The first point is quite easily met by) 
making the bearing plate large enough.| 


The second can be met if the bearings 
plate is rigidly and solidly fastened top 
the sleeper in such a way as to preventi 
movement, and by holding the rail on) 
the bearing plate in grooves, clips, etc... 
to prevent it moving sideways. 

The tilting of the rail and consequent} 
pulling out of the coach screws can only) 
be avoided by fastening the rails onto 
the bearing plates rigidly by a fastening 
independent from that holding the bear 
ng plates to the sleeper. | 


Rail fastenings based on these points 
can obviously be designed in differen 
ways. It appears that rail fastenings “| 
signed on these principles have giver 
the best results under the increasing 
stresses to which they are subjected, and 
that they can most easily be maintained 
in good order. 

In order that the loads may be suitablyy 
distributed, the thickness and width o 
the layer of ballast should be increased; 
to give the track more elasticity anit 
above all a larger bearing surface on thei 
formation. 


If in practice it is found that the 
ground is not able to carry the vertica} 
loads of very heavy axle loads, a layey 
of small material such as fine sand, ete... 
should be laid between the roadbed and 
the ballast to improve load distributio 


As regards the structures, which are 
the most important part of the formation) 
their strengthening or possible renewa: 
depends upon are circumstances under 
which they were built, and their condi 
tion according to-rules with which we 
shall deal later on. 
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Modernising the track for high speeds. 


If the track has to carry heavy loco- 
motives or rolling stock worked at high 
speeds, the various measures just dealt 
with will have to be applied before the 
speed can be really increased over the 
lines concerned. 

Running at high speeds, however, rai- 
‘ses other problems. 

Indeed, a vehicle or train can only 
run at very high speed over a given sec- 
tion of line if the curves allow it. 

We saw in the previous chapter the 
precautions to be taken to guide the 
vehicle at high speed and deflect it from 
the straight line it tends to follow by 
tilting it progressively towards the in- 
terior of the curve to the extent neces- 
sary to balance the centrifugal force. 


The modernisation of the present 
track to render it suitable for high 
speeds involves first of all a careful exa- 
mination and revision of the layout and 
level of the curves. The track should be 
capable of carrying high-speed traffic 
without danger to the track or vehicles 
or discomfort for the passengers. 


The superelevation should not be in- 
creased unreasonably. We saw that the 
maximum of 18 cm. (7’) is not current 
practice except on a few railways, and 
could hardly be taken as satisfactory if 
the trains had to stop on the section of 
line in question. 

Running at very high speeds, there- 
fore, raises the problem of what is, in 
terms of the radius, the maximum pos- 
sible speed on a curve where the maxi- 
mum superelevation can be provided. 

Taking into account the tests carried 
out and experience acquired in this con- 
nection, it appears that the following 
figures are the maxima it is difficult to 
exceed : 

A curve of 800 m. (40 chains) radius 
will not allow of speeds above 140 km. 
(87 miles) an hour; 

A curve of 700 m. (35 chains) radius 
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will not allow of speeds above 130 kin. 
(81 miles) an hour; 


A curve of 500 m. (25 chains) radius 
will not allow of speeds above 120 km. 
(75 miles) an hour. 


It should be noted that these are real 
maxima which cannot always be reach- 
ed as has been shown by the tests made 
at the present time on the different rail- 
ways concerned. In addition, these 
figures suppose implicitely that the loca- 
tion of the curve, especially the transi- 
tions onto and off it, have been perfectly 
adjusted and that the difference in level 
of the two rails has been minutely 
checked to make the variations in super- 
elevation at each end really gradual. 

Modernising existing track for very 
high speeds is only possible if its layout 
does not include curves of a radius smal- 
ler than the figures given above, taking 
into account the speed to be attained. It 
is also desirable to recognise the possibi- 
lity of making the curves on a particular 
section with a very closely studied loca- 
tion, carefully corrected, to include : 


— circular parts on which the super- 
elevation is sufficient to equalise the cen- 
trifugal force developed when passing 
over the curve, taking into account the 
experience acquired for trains and iso- 
lated vehicles such as railcars; 

— transitions of sufficient length onto 
and off each circular part progressively 
and in such a way that the supereleva- 
tion is gradually attained, if possible by 
variations near 1 mm. per m. (1 in 1 000) 
and in any case not exceeding 2 mm. 
joxer tame (Cl rat UD 

These conditions are essential, though 
it has been found that on well sprung 
rail motor cars or motor trains of uni- 
form design, if there is insufficient su- 
perelevation on a circular section, the 
only effect is to force the flanges of the 
outer wheels on to the corresponding 
rail and to remove all shock if the track 
is properly laid out, with a tendency to 
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throw the passengers over towards the 
outside under centrifugal force. But 
such conditions are not only uncomfor- 
table, but also gradually deform the track 
under the effect of the repeated lateral 
thrusts and give rise to shocks the con- 
sequences of which can be serious and 
possibly be the cause of accidents. They 
can consequently be prohibited except 
for light vehicles of great flexibility, 
with a relatively low centre of gravity, 
as such vehicles react only slightly on 
the track. 

The same effects can moreover arise 
when the alignment and levelling of the 
track have not been properly adjusted so 
that the vehicles are given shocks the 
violence of which rapidly increases with 
the speed. 

It is therefore essential to maintain 
very carefully the whole of the track 
which will be run over at high speed, 
after having, by a thorough study of the 
section concerned, considered the possi- 
bility of correcting and suitably levelling 
the curves and particular points in the 
track, such as junctions or zones in 
which there are points and crossings, 
bridges, level crossings, etc., and decid- 
ing by a series of tests the maximum 
speed which can be worked to. 

Partial or complete overhaul intervals 
should be shortened and the tolerances 
allowed in carrying out maintenance 
work be revised. All methods or pro- 
cesses which help to improve the qua- 
lity of the levelling work, aligning each 
line of rails, and improving the stability 
of the track make it easier to operate 
railways at high speeds. 

It is desirable to reeall, in this con- 
nection, that the vertical shocks pro- 
duced by defects in the level of the rails, 
however small, inevitably cause lateral 
reactions, i. e. side thrusts of the wheel 
flanges on to the rails, which in turn 
soon increase the defects which caused 
them. This is why high speeds require 
the maintenance of a very accurate level 
of the two lines of rails, and in practice 
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the railways are led to reduce progressi-| 
vely the allowable tolerances in order 
not to exceed practical limits which fre- | 
quently range about a few millimetres. 

It is therefore very desirable to find} 
satisfactory solutions by which the num-: 
ber of joints can be reduced, the pre-} 
sence of which, particularly the width of ’ 
which, helps to break up the track by; 
inevitable shocks. In practice the in- 
creasingly high speeds now practised 
make a permanent way free from restric- 
tions and causes of deterioration due to» 
the presence of joints much to be desir-- 
ed. 

The maintenance of a perfectly cor- 
rect laying and the strength of the track 
to the reactions and lateral thrusts of? 
the vehicles obviously profit by the in 
creased rigidity due to strengthening the 
superstructure : increasing the section 
and weight of rails, increasing the num 
ber of sleepers, improving the fasten- 
ings, etc... This rigidity can be sti 
further increased by suitable devices# 
such as those previously described. 

We pointed out at the beginning of the 
previous chapter that steps must be 
taken to allow single vehicles of lov 
weight or rakes of relatively light and 
closely coupled units to run at high! 
speeds on secondary lines with a rela 
tively old track. 

Obviously in such a case the weigit 
of the vehicles does not require the track} 
to be strengthened, the essential being tal 
obtain suitable running conditions and 


a 


i 


l 


| 


sufficient resistance for their latera 
guiding. In this case it is desirable to 


rectly aligned and levelled so as to avoid 
shocks in running; 

— reinforce the lateral stability of th) 
track by increasing the number of slee 
pers, improving the fastenings, or by th 
processes already described, tested o1 
used by certain railways. 


— make and maintain the track | 


Naturally measures which can give 
light track sufficient rigidity to allow o} 


' 
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high speeds for light vehicles cannot in 
any way be considered sufficient to au- 
thorise under the same conditions the 
circulation of heavy locomotives or 
trains. 

We consider that for such traffic the 
track should above all, thanks to the 
weight and intimate connection between 
all the materials which make it up, re- 
tain its proper stability under the ve- 
hicles running over it. It is therefore 
by being well equipped, properly align- 
ed, and carefully levelled, that a light 
track will be made fit to carry heavy 
and very fast traffic. 


* e * 
PART TWO. 


Facing points which can be taken 
at high speeds. 


High commercial (overall) speeds are 
only possible when they can be main- 
tained without interruption over long 
distances, i. e. without having to slow 
down at junctions and on entering or 
leaving stations, etc. 

Speed restrictions of this kind are 
usually due to the presence of points 
and crossings which cannot be taken at 
high speed on account of their design, 
construction, or level. 

Generally speaking, there is no parti- 
cular difficulty in running through 
points when in the position correspond- 
ing to the through track. Practically no 
railway imposes any speed restriction 
on running through trailing points. 

When the points are taken facing, the 
speed is sometimes limited for questions 
of principle, signalling or safety, with- 
out there being any question of the com- 
fort or stability of the vehicle since the 
vehicle follows the through straight line. 

Actually many railways allow trains 
to pass over points at the maximum 
speed allowed on open track, and this 
practice so far has not shown any draw- 
backs. 
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The position is quite different when 
the vehicle runs onto the branch line, 
i. e. the curved track leading from the 
through road. 

In this case, whether the points be ta- 
ken facing or trailing, the vehicle has to 
run round the turnout curve and is so- 
metimes acted upon by the check rail 
which protects the gap in the crossing. 
If the vehicle is to follow the curve pro- 
gressively without shock it is necessary, 
therefore, for the points and crossings 
to be very carefully designed and built. 

From the replies received, it appears 
that only the Rumanian State, Jugoslav 
State and the French main-line Railways 
use points designed to be taken at high 
speed. 

The zechoslovak State Railways 
which limit the speed to 30 km. (18.6 
miles) an hour when running into a 
junction, are designing a type of point 
which can be taken at speed. 

The Egyptian State Railways use 
crossings on which the tangem of the 
angle of crossing is 0.10, and the Por- 
tuguese Railways 0.09 and 0.11, a maxi- 
mum speed of 30 km. (18.6 miles) an 
hour being authorized over these cross- 
ings. 

We have summarised below the replies 
of eight railways who use turnouts run 
over at high speeds. 


* 
* % 


CHAPTER I. 
Layout. 


The essential elements in the layout of 
points and crossings are the angle of 
tongue with stock rail, the angle of cross- 
ing, the curves of various radii and the 
straight sections met on the branch line, 
and finally the gauge of the track in the 
different parts of the appliance. 

The replies we received on this sub- 
ject are summarised in Table 17 here- 
after. 
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TABL 


Layout of the branch line. 
(SS = straight section; R= radius of curve) 


This company also uses the Est 


P.O.-Midi (France). 


Rumanian State. 


: 
Angle of Angle of 
ADMINISTRATIONS. tongue with crossing. from the point from the heel ae ] 
stock rail. of the blade of the blade the crocal 
‘ to the heel. to the crossing. 
Alsace-Lorraine 20° 90 51’ 44/7 66 Re 00 0 em. R = 1000 m. up ss Jj 
: tan 0.05 to 4.085 m. from 
the mathemati- ! 
eal point. 
simple points . 30/ tan : 0.05 |R = 2000 m. up] R=1300m. |R=1300] 
to the separa- ; 
Pecnch tion of the rail i 
Fisk heads. | 
symmetrical dou- 15’ UENate NUS R = 4000 m. up| R = 2600 m. = 2600 
ble points. . to the separa- 
tion of the rail 
heads. 
French State . 30/ SON 2OG9 (27, 74: R= 900) m: R = 900 m. R = 900 
tan 0.06 and 2000 m. ; 
simple points 45/ tan 0.05 Cubic parabola of radius R= 1 300] 
varying from eo up to 810 m. 
tan 0.06 So On 4m. syne! thee——neioOmenan Ss 
French Ri oon ams 
Nord Ht Bar’ tan 0.07 © os, on) 4am theni|se ho 0.2 meme Sas) 
Ri == 736 im: 
symmetrical 
ble pou | 
26 Alu tan 0.06 ss Ry ="1'329) mm: ss 
tan 0.07 Sits) IR se Welby aril ss 
Paris-Lyon-Méditerranée . 51’ 33” a tan : 0.06 SS ern -4 Olmerris | emel et (f, era ss 
Then seo Omnoe 


type of tan! : 


0.05 points and crossings. 


Jugoslav State 


dou- 


35/ | 40 0’ 33” i = a0) aah, T= aa) aa SS } 
tan 0.07 
24’ 58/" 6 40 5/ 8” ye == DO) aaah, R= 500%m, SS 
4 
tan : Wwe 0.07143 i 
4 
27 tan : 7g = 0.07143) R — 500 m. R = 500 m. Ss 
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run over on to the branch line at high speeds. 


Gauge of the track 


Between the blades 
and the crossing. 


In line with the 
mathe end point of blade. 


In line with the heel. In the crossing. 


in the 
through 
road. 


in the 
through 
road. 


in the in tl 
in the 


branch. 


in the 
branch. 


in the 
branch, 


: in 
in the 
fe Ley rouge 
"blades. oe) branch. througn 
road. road. 


1.435 m. 1.44 m. 1.44 .m. ; 1435 m. 1.435" m. Isley) aaa, 1.435 m. Sis) a0, 1.485 m. 


a a a ee ee ee ees 


1.445 m. over the whole length of the points and crossing. FS] 
[40.1 Overs the wholes lenstheotethe) points sands crossi10.—————————— 
at present : 1.445 m. — proposed : 1.435 m. SS SS SS 


over the whole length of the points and crossing. 


—— 1.435 m. over the whole length of the points and crossing. os 


1.445 m. over the whole length of the points and crossing, § ——+» 


1.444 m. over the whole length of the points and crossing, §——¥HW, 


440 meover athe whole leneth oi thes points and) crossing) |) 


.435 m. 1.435 m. 1.435 m. 1.435 m. 1.450 m. 1.435 m. 1.450 m. 1.435 m. 1.435 m. 


.439 m. 1.445 m. 1.445 m. | 1435) mi. 1.447 m. 1.435 m. 


———————— LLRs 


1.447 m. 1.435 m., 1.435 m. 
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In points, the reduction of the angle 
of tongue with stock rail has not ex- 
ceeded 20 min., a figure used by the 
Alsace-Lorraine Railways alone. 

There is nothing to show that this fac- 
tor is as important as the layout of the 
whole of the points from the blade to 
the crossing. So that the radius of cur- 
vature of this part of the points should 
be as large as possible, the length of the 
zone separating the points from the 
crossing must be increased and the value 
of the angle of crossing reduced as much 
as possible. 

The smallest angles of crossing that we 
have had reported were 2°51’ 44” 66, 
which corresponds to a tangent of 0.05. 

The greatest radii of the curves cor- 
. responding to the layout of the points 
are those of the crossing used on the 
French Est Railway with a tangent of 
0.05, the radius being 1300 m. (65 
chains) in the ordinary turnoff. 


The French Nord is testing a crossing 
with a tangent of 0.05 in which the turn- 
off includes a parabolic transition start- 
ing from the point of the blade so that 
the angle of divergence of the crossing 
can be taken progressively. 

With this arrangement, which appears 
to be rational, as there is no reason for 
treating differently the curves of the 
running road and those of the points to 
be run over at the same speed, the only 
discontinuity left in the layout of the 
transition of the through track with the 
turnout will be the angle of tongue with 
stock rail, and it will thus be possible to 
appreciate the influence of the latter in 
points and crossings of this kind. 

The gauge of the track is usually wider 
in points and crossings especially on the 
turnout. Most railways are reducing 
this gauge in order to improve the guid- 
ing of the wheels; for example the 
Alsace-Lorraine is building points and 
crossings the gauge of which is constant 
over the whole length, and equals 1.435 
m. (3’ 3 3/8’), except in line with the 
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point of the blade where it is 1.440 m. 
(4 8 23-32”). 

It seems furthermore possible to de- 
sign points without widening of the 
gauge on the whole of the straight line, 
and this design will be tested by the 
French Nord in its new points and cross- 
ings with 0.05 tangent. 


* 
* * 


CHAPTER IL 
Points and crossings. 


The points giving access to two direc- 
tions consists of two main parts, the 
points and the crossing, connected by 
rails. They include a certain number of 
additional details, such as rail fastenings, 
operating gear, safety devices, etc... 


Points. 


The pair of points is the part of the 
switch which guides the flanges of the 
wheels in the desired direction when 
they run onto the point of the blade. It 
is in fact the part which plays the vital 
part during the passage of vehicles. 

The data we received on points de- 
signed for high-speed running are sum- 
marised in Table 18. 

The metal used for the points and 
stock rails is of no particular interest, 
and is heat-treated only on the French 
Est Railway. 

The bars from which the stock rails 
are machined are generally of the usual 
section. Those from which the blades 
are machined are usually of special sec- 
tion with a thick web and strengthened 
foot. This section is not symmetrical 
and its height is less than that of the 
ordinary running-track rail on the Al- 
sace-Lorraine and on switches laid on 
metal sleepers on the Jugoslav State Rail- 
ways. The heel of the special section 
blades is usually machined so that it 
can join up with rails of standard sec- 
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TABLE 18. 


Design of points and crossings taken at high speeds. 


Points Crossings 


ADMINISTRATIONS. 


+33 : = 2 , 
Rail section from which are planed mete ee eee 


: achined faces of 
Kind of gs] Quality of ———_—_—___— ae ome 
eeper 5 all J ot metal used a the ble de 8) - an ale me . } j - 
and fastenings. in the points pies bile Type of blade : Length of eae aye 18 ut Nature of metal | Length of the crossing. 
and crossines. Rina AI ed flexible or the blades. Ope ratae of monoblock points. 
: the blades. the stock rails. Inside of {Stock rail articulated, 
the track side 
; : | 
Alsace-Lorraine Wood s] “2 = Section as Sr Monoblock nose assembled by bolts Monobloe k nose : 3.8425 m. 
ood s eepers ao gent 65-ker./mm2 Thomas sketch the St; lar < 2 Flexible. 4m. | + < b as: ‘ a : = 1 ’ | i , , 
bearing plates coach-, Steel not heat-treated full ene 5 eee ea and cross-stay ac with wing rails Ni. Cr. cast steel. long; length of whole cros- 
ach- eons Ee ; ng 55-ker./m. 8. 39 or f 55-kgr./ : 39 rails : the sing : 5.4725 m 
screwed to the hae, ity ‘Ke - 5. 39 of 55-kgr./m. per 5 é : t ing : 5.4725 m. 
— rails pea See a phe 46-kgr./m. S. 33, whole fastened by bolts and clips! 
the | o peta co on a bearing plate coach-screwed| 
year ing plates by, , the section 4 to the sleepers - 
| bolts and clips. of the blade merges into dae 4 sci i 
ee the S. 39 section. : soe 
j « —_ CD TT 
Meee lw kk Wo S Re & " - 
| Vood sleepers: and he same metal as used Standard 55-ker./m. S. 39 or S. 11 section. Flexible 14 m | Monoblock. Cast Mn. steel. 8.20 m., 
Sh serews : hee ; ; 
coach-screws. in the running lines : 1 2 | 
ties at-treate — —— 
| s heat-treated. | 4 2 | | 
| a ee 
| French State Wood sleepers and 70-kgr./mm2 steel not : : 
eet. °° ~* vege ; ager , Standard 55-ker. S. 39 secti 4 2 ‘exible ‘lc aS stee 5 m. 
| pee oeerews eee ee d 55-kgr./m. 8. 39 section + a Flexible. 14 m. Monoblock. Cast Mn. steel. | 
[ow a ee ee eee eee 
French Nord. . Wood sleepers and 80-ker./mm2 Thomas 62 Section as Standard 4 4 Flexible. 12) mm. Monoblock. Cast Mn. steel. 8.20 m. (tan 0.05) 
coach-screws. steel not heat-treated. ae Bis sketch ex-|46-ker./m. S.12 section. re cna 
A cept at heel 
wm' where it 
+: merges with | 
| section of 46- 
ker./m.8. 33 os : aS 2 ¢ : an 006 
PANE See rail. Special section with web Flexible. 12m: Monoblock, le % ee ee nes ps Asa Fee 4 7 
| Special section with web at| inclined 1 in 20 and aa 4 [5 ns vokEee. gel gre as 0.99), ae 
| 1 in 20 and foot reduced} foot reduced to 102 5 20 ita Seg 
| to 102 mm. mm. 
| 
; : b este ao: ; a 
Paris-Lyon-Méditerranée. . Wood sleepers, chairs} 80-kgr./mm?2 steel not Ordinary rail section. Usually | Variable. Usually monoblock on the main lines.| Mn. or Ni. Cr. Cast steel.) 9.185 m. (tan 0.06) 
and coach-screws. heat-treated. articulated and 
| not flexible. | 
P an i i ] t Bare RecLien Ramee estan Standard 45-kgr./m Flexible. 9.35 m. Monoblock Cast Mn. steel 4.14 m 
0O-Midi (France). . |Impregnated oak _ slee-|Ordinary rail steel no 0.05 46 ker./m. points off °% : 7 oS ae -/m. 5 i . Ain. ‘ . . 
pers and coach-screws.| heat-treated. the French Nord. (sketch S. 33 section. 
| above). 
/ 
: i specie section. rdinary rail section. Monoblock. Forged steel 
Rumanian State. . . . . « {Oak sleepers and coach-| 72- at Bee eee, Special sectic O ALY 1 ssectio Ahern ane ss hicae tiukioe 
cay 7S no 1ea he < C 
| screws. stee 'T.S. = 90-kgr. per mm2. 
/ a ea a a 
| 
vA dal ; Section for 11 m.  when|Nose of assembled rails on metal When crossing assembled 
gostav State : laying on laid on me-|_ sleepers. 8.074 m. 
| metal  slee- tal sleepers. 
pers. 
Metal sleepers with bolts Ae a Flexible. Cast Mn. steel with | 
and clips or wood slee-} gy kgr./mm?2 Siemens- . ee : ; : 4 5 _12 % of manganese. e 
| pers with bearing pla-|yrartin steel with heat- ao pier ean ve T.S. = 90-kgr. Be mime, 
| tes and coach-screws. | ;,o,4tment if called for. » rn 45 ker./m. 8. 45a rails. E = 40 &. 
«| Section for 
+: laying on 
wood  slee- 9 m. wood slee- Monoblock on wood sleepers. Monoblock 3.44 m. 
pers. pers. 
oe 
eI E Le be oa ' ] | oe 
I 
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on to which it is connected by ordi- 
ary fish-plates. 


The Alsace-Lorraine and _ Jugoslav 
fate Railways lay the stock rails verti- 
uly, like the French Nord in its latest 
esigns. The French Est, State, P. L. M., 
.O.-Midi Railways use special chairs 
hich give the stock rail a slope of 1 in 
) to the vertical. In both cases the 
lades are laid vertically. The French 
ord for a long time used a different 
iethod which consisted in machining 
1e point blades and the stock rails from 
us of special section, the web of which 
inclined 1 in 20. 


Nearly all the points for high-speed 
inning are built with flexible blades 
ad supported heels. The greatest 
ngths are some 15 m. (49 2 1/2”). The 
exibility of the thick blades is generally 
dtained by reducing the thickness of 
ie web and cutting the foot near the 
2zel. The blades are planed with a slope 
the vertical of 1/4 or 1/5 on the 
iside of the track, but this is very 
ariable on the stock rail side. All the 
ulways plane the rails in this way in 
‘der to reduce the height of the blade 
‘adually and to introduce between the 
ue point of the blade and the running 
irface of the stock rail a difference of 
vel varying, according to the railway, 
fom 12 to 24 mm. (15/32” to 15/16”). 
The Jugoslav State Railways are the 
ily ones to use metal sleepers on ac- 
yunt of the ease and accuracy with 
hich the line can be laid. They give 
ie track great lateral stability which 
yposes particularly well the thrusts or 
10cks vehicles exert on the large radius 
’ the turnout. 

To improve the life of points and 
‘ossings carried on wood sleepers, the 
Isace-Lorraine Railways fasten under 
ich sleeper angle irons parallel to the 
entre line of the track; the vertical wing 
‘these angles digs into the ballast and 
ichors the track. 

The under face of the blades slide on 
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steel chairs secured to the sleepers like 
bearing plates, and sometimes connected 
by steel plates carried on the sleepers. 

In most cases the stock rails are con- 
nected to the point chairs by bolts 
through both the web of the stock rail 
and a shoulder of the point chair. 
Switches with blades of reduced height 
made by the Alsace-Lorraine and Jugo- 
slav State Railways include a fastening of 
the stock rail quite different in design, 
which seems to be very rigid. On the 
outside of the track, the stock rail is 
supported by wedges and its foot is car- 
ried on a bearing plate held down by 
bolts and clips; on the inside it is held 
in place by the slide plates of the points 
which are riveted to the bearing plate, 
and sometimes held by a separate series 
of bolts and clips. 


The French Nord uses on an ever in- 
creasing seale particularly rigid points 
in: which: each of the two stock rails is 
welded electrically on its foot to a lon- 
gitudinal steel plate. This plate is cut — 
away so that it acts on each sleeper as 
a slide plate for the blade. This arran- 
gement was tried at first in sidings, but 
is now progressively extended to worn 
running track in a measure as welding 
processes are improving and as the 
strength and long life of such equipment 
is being confirmed. 


Crossings. 


The crossing, as its name indicates, is 
the part which permits of the wheel run- 
ning on one file of rails passing onto the 
other at the point the two directions are 
no longer overlapping and diverge. A 
gap in the rolling surface has to be al- 
lowed for the flanges to clear, this gap 
being protected by the check rails which 
suide the wheels and prevent the flange 
dropping into the gap and striking the 
nose of the crossing. 

The angle of crossing is that between 
the two files of rails immediately clear 
of the crossing point. 
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As the point of the crossing is heavily 
stressed, the type most commonly used 
is the monoblock in cast manganese or 
nickel-chrome steel, with a high break- 
ing strength and good elongation. This 
type has no bolts to tighten up and is 
practically undeformable; consequently 
it is easy and cheap to maintain. 

However, these parts are relatively 
costly so thai any serious local wear or 
defect, especially cracks at changes of 
section through excessive bending under 
load, involves their renewal. It is the- 
refore necessary to maintain the correct 
level of such monoblock points very ca- 
refully. Consequently it is desirable 
that the manufacture of this special 
equipment should be made as nearly per- 
fect as possible. The methods resorted 
to for repairing and restoring worn or 
damaged points, as well as those used 
for fabricating rigid and practically in- 
deformable points and crossings by wel- 
ding should be perfected and their use 
extended. 

In our view, the most important thing 
is to prevent the crossing yielding un- 
der passing wheels, and therefore it 
should be made as rigid as possible. 
Wear, especially the progressive slack- 
ing of the parts of the crossing can only 
be prevented by fitting the parts strong- 
ly together. 

The Alsace-Lorruine and Jugoslav 
State Railways, amongst others, still use 
built-up points, the nose itself being a 
monoblock steel casting in some cases. 

The lead of crossings is as long as 
8.20 m. (26’ 11”) on the 0.05 crossings 
on the: Frenchi Est’ Vand” 9.1859) m. 
(30’ 1 7/16’) on the P.L.M. 

The points of the monoblock cros- 
sings are fastened to the sleepers with 
ordinary coach screws. The Alsace-Lor- 
raine Railways fasten down its built-up 
points in the same way as other parts; 
the nose of the crossing and the wing 
rails are bolted and clamped down to 
a general bearing plate which is fasten- 
ed to the sleepers by coach screws. 
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The wheels are guided through the 
crossing by check rails of different de+ 
signs and arranged in different way: 
according to the railway. The Alsace. 
Lorraine Railways use an angle check 
rail the top being 27 mm. (1 1/169 
above the rails, the check rails being 
fastened to them by bolts and ties. In 
addition the rail and its check rail ar 
fastened to joint sole plates by bolts and 


clips. | 

None of the railways report the n! 
of mobile wing rails. 

The rails between the points and i 
crossings are of the same section as the 
ordinary rails. 

According to the replies to the ques) 
tion on this subject, all the railways; 
provide joints to allow  expansio1 
between the points, the connecting rails 
and the crossing. The gap in thes 
joints is calculated like for the running 
track, according to the length of th 
rails and the temperature. Only th 
Alsace-Lorraine Railways have elimi 
nated the expansion joints between the 
connecting rails and the crossing. 

It seems that, owing to their rigidity 
points and crossings ought to be cons 
dered as a unit, the variations of lengt 
under temperature changes being tran 
ferred to each end. 

If the points, connecting rails, 
crossing are all close together, ther) 
need be no breaks in the rolling su 
face, which means no shocks from th 
wheels passing over the gaps. | 

We therefore asked the railways | 
they welded the different parts of th 
crossing together. 

From the replies received it appear} 
that no railway has done this, eithe 
owing to the difficulty of welding ord) 
nary rails to the parts in special steel; 
such as manganese steel noses, or fa 
fear of complication when renewing 
worn or damaged parts. 

However, a number of railways, fq 
example the Egyptian State, Alsace-Lo} 
raine, French Nord and Portuguese, a 
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velding on a more or less wide scale 
he rails or chairs_to plates. Up to the 
resent, this method is only being tried 
xperimentally on the main lines. As 
as been stated it is frequently used in 
idings, at least on the Alsace-Lorraine, 
nd French Nord Railways. On the lat- 
r, more than 1 200 parts of points and 
rossings have been welded to plates 
nd have been entirely satisfactory. The 
aethod is a great advance and is rela- 
ively cheaper than when bolts are used 
s the life is greater and the mainte- 
ance costs less. The first cost is also 
auch less than monoblock castings. 

Another interesting application of 

velding is in use on a large scale on the 
"rench Nord and to some extent on 
ther railways, namely building up the 
vorn or crushed running surface of the 
pecial parts of switches : points cros- 
ing, connecting rails, etc. by electric 
velding. By restoring the section in 
is way costly and frequent renewals 
ire avoided. 
The connecting rails are fastened to 
e sleepers in the same way as on the 
unning track. The fastenings consists 
yf coach screws or bolts and clips and 
ometimes includes packings and bear- 
ng plates between the rail and the slee- 
yer. The Alsace-Lorraine uses ribbed 
netal plates with a heel and double in- 
Jependent fastenings. 

The fishing of the. connecting rails 
ogether and to the other parts of the 
yoints and crossings is with fishplates 
yf the same kind as on the running 
rack. Special fish-plates are only used 
o connect rails or special parts of dif- 
‘erent sections. 

The manufacturing and erecting tole- 
‘ances are the usual ones with the ex- 
ception of the French Est on which the 
holes in the fish-plates, in the blades 
and stock rails are 28 mm. (1 7/64”) 
in diameter, whereas elsewhere they are 
29 mm. (1 17/64”). 
All the railways 


y 


using points and 
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crossings for fast running use chairs, 
ties, rail braces, and distance blocks in 
cast steel and do not allow any cast iron 
parts to be used. 


* 
* * 


CHAPTER III. 


Conditions under which points and 
crossings are laid and run over. 


Table 19 gives the lengths of the cros- 
sings built for high-speed running. So- 
me of the longest reported are the tan- 
gent 0.05 crossings of the French Est 
and the P.L.M. where the total length is 
58 m. (190’ 3 1/2’) and those recently 
laid on the French Nord, which are 
G28 iP mt(205/47 9716”): 

The length of the tangent 0.06 turn- 
outs varies from 45.70 m. to 54 m. 
(140? T/A 101777 2”) and © those of 
the 0.07 turnouts between 40 m. and 
459m. (131772)3/44 and 147213 /47)" 

The Rumanian and Jugoslav State 
Railways never lay points and crossings 
with superelevation, nor on curves run 
over at high speeds. 

All the French main-line Railways re- 
port that they allow points and cros- 
sings being laid on curves, and with 
the exception of the P.L.M. give them a 
slight superelevation. 

However, the Alsace-Lorraine Railways 
do not insert on curves points to be ta- 
ken at speed. To make it easier to take 
points at 100 km. (62 miles) an hour, 


they sometimes give a slight gene- 
ral superelevation of about 20 mm. 
(25/32”’). 


The French Est only lays tangent 0.05 
points on curves of 4000-m. (200 
chains) or larger radius, provided 
that the turnout is towards the inside 
of the curve and the points are then 
laid with no, or very little, superele- 
vation. 

The other French railways impose no 
particular restrictions in laying points 
on curves of 1000-m. (50 chains) ra- 
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dius or greater, except the French State 
which limits the cant to 30 mm. (1/8”). 

When the whole of the points and 
crossings is laid on the level, it is pos- 
sible and sometimes useful to give the 
turnout line a slight superelevation by 
notching the sleepers on the small ra- 
dius of the branch, starting from the 
heel of the blade. 

In the same way, when the points 
are given superelevation, the superele- 
vation of the straight line or of the 
branch line beyond the points can be 
obtained by using wedges to raise one 
of the files of rails or by notching the 
sleepers as in the previous case. 


_The French Nord uses this method to 
give a slight superelevation to both di- 
rections of a symmetrical double-curve 
points on the level. This railway gives 
the whole of the points a slight super- 
elevation when the branch has to be 
taken at speed. This superelevation 
which may amount to 10 em. (3 15/16”) 
has been found in practice not to have 
any appreciable effect on the way the 
vehicles take the through line at speed. 

The maximum speeds in use with the 
different methods of laying on the 
straight, or through curves over points, 
with or without superelevation, are gi- 
ven in table 19. 

The French Est and P. L. M. alone 
allow vehicles to run at 120 km. (75 mi- 
les) onto the branch through 0.05 sym- 
metrical points of large radius (over 
2 000 m. = 100 chains) laid without cant. 
On the Alsace-Lorraine the. speed is not 
allowed to exceed 100 to 110 km. (62 to 
68.3 miles) an hour, on the French State 
and Rumanian State 90 km. (56 miles) 
and 80 km. (50 miles) respectively, ana 
on the P.O.-Midi and Jugoslav State Rail- 
ways a maximum of 70 km. (43.5 miles) 
an hour. 


Angle of the crossing : 
Length of the points : 14 m. (457 INt72)) 


Length of the monoblock nose : 8 m. 


25’ instead of 45/; 
instead of 12 m. 
(26’ 3/7) instead of 8.20 m. 
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| 
When the points are given some super- 


elevation the Alsace-Lorraine, French a 
State and Nord do not reduce the spee 
on the through road except in special 
cases. 4 

This question does not arise on the 
P. L. M., Rumanian and Jugoslav State 
Railways, on which the points have nd 
superelevation. On the former Company, 
there is no restriction on the througll 
road, the second limits it to 110 km) 
(68.3 miles) and the third only allow; 
the trains to run on the through road a} 
80 to 100 km. (50 to 62 miles) an hou’) 
according as to whether the points ars 
taken facing or trailing. 

The railways consulted do not as 4 
rule consider the maximum _ speeds 
through the points and crossings now i 
use Tesi be increased. 

The French Nord which thinks || 
proved running could be obtained by 
welding the joints, has designed and re: 
cently tested, as we have already report 
ed, tangent 0.05 crossings with flexibl 
tongues fitting into a planed recess i 
the special section rail with a 40 m 
(1 9/16”) thick web and with the poi 
chairs welded to plates. 


In some cases, the branch is a circula 
curve and in others the track is laid o 
a parabolic transition the whole lengt 
of the points and the connecting rails t 
the point of the crossing. 


Two sets of points and crossings 0 
this type, with parabolic turnout, have 
recently been laid at one of the Frenc 
Nord’s most important junctions. Test 
will be made as soon as the correspond 
ing equipment and lines on each side arg 
quite in order. 

The principal characteristics of thes 
points are given in Tables 17, 18 and 1 
The only differences in the circular tur 
out now being built are : 


(39° 4 1/2”); 
(267 10 13/16) ; 
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TABLE 19, 


Maxim 
um speeds Points can be run over Seeoretne to the way they are laid. 


—————— 


Maximum spee ey allowed on to ‘the branch line. 
Pattern and Vy 5 = — a sr a : J 
as RATIONS. points of this ect ark ; Total leneth the through road being on the straight | the through road being on a curve 
laid, ws laid. tsiges, Gre Ghacidel | alt eatane ica tte 
points level eee ee asl. al —-| Direction of the | the points being the points being | 
| | Amount of cant. Speed. turnout. | level. laid with cant. | 
: 2 f 
i 0.05 (193 ies eta wit hi Thi does not arise 
- an 05 934). 56.5 11s case 2s not arise 
| Mt About 20 mm, 100 with points taken at high speeds. 
boll “bau. 
 . tan : 0.05 on branch. 58 m. 90) 20 100 
tan : 0.05 symmetrical oo Wi: 120 Speed governed by lack of cant | 
(1926). | | ac which must not exceed 90 mm. | 
In same direction a see SD er h a 
Sal omatn ne Speed varies with the radius. | 
curve. 
: tan : 0.06 (1930). 54 m. 80 30 90 | ss 
In opposite direc- 90 km./h. ) shen tee 
| tion to the main- | cam: Ie Geuatenl . 
| line curve. | to level by notch- | 
| | ing the sleepers. 
oral mana Fete tN at ee ee ! 
| 
lL : 0.05 with parabo- | | 
a. egal Ae 36). 62.681 m. To be determined during trials to be made tea | 
tan : 0.06 on branch. 45.70 m. 80 80 to 100 | 
tan 0.06 symmetrical. 50.51 m. 100 | | The speed is calculated for each case. 
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One-sided : 
Symmetrical : 


One-sided : 
Symmetrical 


Total laying length 


Radius of the branch 


General safety measures. 


When points (especially facing) are 
taken at high speed, a certain number of 
safety precautions have to be taken. 

The arrangements the railways have 
adopted consist in controlling the posi- 
jon of the blade near its point and lock- 
ing the blades when in position. 

This control is absolute, i. e. the 
signals protecting the route given can 
only be taken off when all the points in- 
volved are in their correct position. The 
control is either temporary when it only 
acts whilst the route is being set up, or 
permanent if it lasts after the route has 
been given, i. e. if the signals automa- 
tically go to danger when the blades are 
moved and no longer are in a safe posi- 
‘ion. 
| The points are worked either mecha- 
tically or with the aid of motors which 
supply part or all the power required 
‘o move the blades and operate the blade 
ocks. 

(Long blades are frequently operated at 


‘wo points at the end of the blade and - 


qalf way between it and the heel. Alter- 
qatively they are connected by rods in 
such a way as to conjugate their move- 
nent over their whole length. 


* 
% * 


SUMMARY. 
PART ONE. 
CHAPTER; I, 


The caracteristics of present-day 
vehicles, 


J. Axle loads, which have increased 
iteadily during recent years, now reach 
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53.499 m. (176’) to 62.681 m. (205’ 7 9/16’) ; 
53.509 m. (176/ 3/8’) ; 

1020 m. (51 chains) ; 

: 2040 m. (102 chains). 


20 tons and sometimes over and have 
a tendency to rise to 22 tons, the figure 
towards which the mechanical engineer- 
ing departments are moving. 


II. When studying the vertical stresses 
to which the track is subjected, allow- 
ance should be made for the dynamic 
effects of the moving parts, such as the 
vertical hammerblow which increases 
the static load of the axles or modifies 
the total weight distribution over the 
frame of the vehicle. 


Ill. It is desirable that by better ba- 
lancing the moving parts and by suitably 
distributing the dynamic effects, carria- 
ges and locomotives be designed so as 
not to add to the stresses in the track 
and even reduce the forces set up by 
present loads running at ever increasing 
speeds. 

IV. While making it easier by means 
of suitable arrangements for the vehicle 
to negociate curves, the way the wheels, 
trucks, bogies, etc. and the whole of the 
frame are guided should be closely inves- 
tigated. The behaviour of a vehicle on 
the track must be observed carefully 
during tests at progressively increasing 
speeds. The reactions and the forces 
recentering the various axles, especially 
those carrying the heaviest loads, must 
be calculated and measured so that la- 
teral forces beyond the capacity of the 
track are not imposed on it. 


V. Tests and measurements should be 
carried out before raising appreciably 
the speed of existing vehicles, even 
though both the vehicle and the track 
have caused no complaint at the usual 
speeds. 


1544/98 
CHAPTER II. 


Present-day main-line permanent way. 


VI. Most railways have taken advant- 
age of the general recommendations on 
the resistance of rails to breakage and to 
wear agreed in 1930 at the Madrid Con- 
gress. However improved the rails may 
be as regards manufacture and however 
more stringent the specifications be, the 
heavy loads and high speeds of present- 
day traffic impose on the track, and 
therefore on the actual metal of the rail, 
stresses any increase in which will be 
difficult to accept to any extent in the 
future. 

VII. One of the improvements which 
have given good results, and therefore 
one to be followed up, is proper heat- 
treatment. When properly carried out, 
it raises the strength of the steel but ne- 
cessitates careful attention being given to 
the metal during manufacture to get sa- 
tisfactory quality, especially homogenei- 
ty. Special steels which are in almost 
general use for certain parts in points 
and crossings can also improve the be- 
haviour of rails. 

VIII. The principal railways use rails 
weighing 45 to 50 kgr./m. (90.7 to 100.8 
Ib. per yard) on their most heavily load- 
ed sections. No conclusions can yet be 
drawn from the trials with heavier rails. 
In view of the much higher stresses re- 
sulting from heavy loads and very high 
speeds it is to be hoped that a heavier 
rail of well designed section will be rol- 
led by suitable manufacturing methods, 
for use in sections carrying heavy high- 
speed traffic. 

IX. The joint is a weak point in the 
track and is one of the causes of the 
track becoming loose, especially under 
heavy loads. Stiffer fish-plates improve 
the running of the stock and the life of 
the track. 

X. On the other hand, a reduction in the 
number of joints is desirable as it makes 
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it easier to keep the track aligned and 
correctly levelled, hence to run at high 
speeds with less trouble, maintenance 
costs being reduced at the same time! 
The use of long rails is therefore tq 
be recommended, provided the safety 
of the traffic is fully ensured by the rails; 
being free to expand without any res 
triction likely to endanger the ape | 
and equilibrium of the track. 
Investigations and tests leading to 
practical results in this field will give 
appreciable improvements and econo: 
mies in the behaviour and maintenance 
of the track. 


XI. One of the immediate consequen- 
ces of working heavy loads is an increase 
in the number of sleepers per unit length’ 

The wood sleeper is the best for high! 
speeds. | 


XII. Rail fastenings should meet thre 
requirements. 

— prevent the foot of the rail fron 
damaging the top face of the sleeper un} 
der heavy loads; 


— maintain the correct gauge of th 
two lines of rails by preventing an 
side slipping through flange thrust; 

— prevent the rail from tilting unde 
flange thrust. 

This can be obtained more easily b 
laying the rails on bearing plates t¢ 
which they are rigidly fastened quit 
independently of the fastenings pola 
the rails to these plates. 


| 


Careful supervision is needed whe 
laying rails directly on the sleepers. Aj 
improvement is to interpose packin 
of some soft or elastic material as thij 
prevents the rails being driven into t 
top of the sleepers under very heavy} 
loads. 


XIII. Increased loads and speeds ir 
volve an increased depth of ballast b 
tween the sleepers and the formation i 
order to distribute more evenly the pres 
sure transmitted through the rails. 


In order that the ballast may form 
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compact, strong, and sufficiently yield- 
ing layer, it should be made of rough, 
hard, and angular material, such as bro- 
ken stone well screened and uniform in 
quality and size. , 

The present-day tendency is to make 
the layer of ballast immediately under 
‘the sleepers of small material, not ex- 
iceeding 6 to 7 cm. (1/4” to 9/32”) in its 
largest dimensions. Even smaller mate- 
Bia 4etono) cm. (oY 32” to 3/16”) at most 
or flat chippings are sometimes used suc- 
cessfully and give a relatively elastic 
layer. This material is very easy to 
handle and facilitates track maintenance. 


XIV. The formation and structures, the 
base and foundation of the track, should, 
if needed be consolidated and protected 
as necessary to withstand permanently 
all causes tending to weaken them, such 
as loads, thrusts, or shocks acting either 
directly or through the ballast. 

The formation should be made sound 
and drained when needed by using, for 
example, layers of fine material under 
the ballast to prevent the latter being 
driven into the road bed and consolidat- 
ed as necessary by earthworks or ma- 
sonry walls, etc... which enclose the 
ground and drain water. 

Each time the load or speed is raised, 
the bridges should be designed, proved, 
jand supervised, by calculations, tests, 
,and measurements, and strengthened as 
found necessary. 

It is much to be desired in this connec- 
tion that experiments be made to ascer- 
tain the actual value of the forces acting 
on the different details or parts of the 
structures and the exact effect of speed 
on these forces. 


XV. The guiding of vehicles on the 
track can be improved by limiting the 
play between the wheel flange and the 
rail head, as a result of narrowing the 
igauge on the straight as well as on 
curves. 

XVI. The layout and the levelling of 
the curves should be minutely studied 
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and adjusted. The effect of heavy loads 
on curves is particularly serious on the 
lower line of rails. 

High speeds involve progressive tran- 
sitions of sufficient length onto and off 
the curves with corresponding changes 
of superelevation in order that the vehi- 
cle may be regularly guided onto and off 
the circular parts of the layout. 

The circular parts of the layout should 
be given the superelevation required for 
the maximum speeds so as to avoid any 
excessive lateral thrusts through centri- 
fugal force and any shocks which might 
result therefrom. 

On lines with relatively sharp curves, 
less than a thousand metres (50 chains) 
radius, it is therefore sometimes diffi- 
cult to conciliate the running of very 
high-speed vehicles or trains with that 
of heavy rakes at lower speeds. 


CHAPTER III. 


Modernising old track for heavy loads 
moving at high-speed. 


XVII. There are still no railway lines 
specially built for heavy trains and very 
high speeds. 

Such traffic is still worked over the 
main-lines of the large systems without 
any other strengthening of the track than 
that usual when relaying. 

The railway track in fact has not been 
appreciably altered for some ten years. 

At the present time the design and 
strength of the track on the main-lines 
is such that no appreciable increase in 
load and speed is possible without se- 
rious alteration and strengthening of the 
equipment. 

Any further increase in these two fac- 
tors may lead to excessive stresses in the 
track as previously built, and involve 
more frequent and more extensive main- 
tenance. 


XVIII. The modernisation of existing 
tracks can only mean a long and exact- 
ing work in the course of which the 
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following points, given in the order they 
could be dealt with in succession : 

— The number of sleepers per unit 
length should be augmented, so as to in- 
crease the number of points at which the 
rails are supported, to make the whole 
track more rigid and to distribute more 
uniformly the pressure exerted by the 
track over the ballast. 

— The thickness and if necessary the 
quality of the ballast should be increased 
to give the desired consistency and to 
distribute the effects of the rolling loads 
regularly over the formation. 

— The existing rails should be replac- 
ed by heavier rails to suit the axle loads 
and the forces of all kinds the track has 
to stand. 

— A stronger rail section should be 
designed, if it is found possible to manu- 
facture such rails from suitable steel. 

— The joints should be improved and 
stiffened to make the rail assembly as 
rigid as possible. 

— Expansion joints should be used 
which allow longer rails than the pre- 
sent ones to be used, so as to reduce 
the number of joints per unit of length. 

— The fastenings should be so improv- 
ed so as to ensure the rail being strictly 
immovable on the sleepers and to prevent 
the latter being damaged. 


XIX. The fastenings, when properly 
designed and used, should also increase 
the lateral rigidity, and therefore the 
general stability of the track. Such fas- 
tenings should be used especially on the 
curves and approaches. The same result 
can be obtained by the use of various 
devices such as cross ties, longitudinal 
ties, etc... which prevent the lateral de- 
formations of the track. 


XX. These various improvements can 
only be considered when the layout is 
free from too sharp curves, which cannot 
be run over at high speeds. 

The maximum superelevation heme 
about 18 cm. (7”) the maximum speed 
cannot exceed 140, 130 and 120 km. (87, 
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80.8 and 75 miles) an hour on curves of! 
less than 800, 700 and 600 m. (40, 35 and | 
30 chains) respectively. 

These figures are maxima and the| 
speeds to be authorised can only, as a 
rule, be decided after trials, taking into. 
account the location and the particular’ 
features of the line, such as the layout} 
of the curves and the transitions. 

The design of railcars and motor trains) 
is such that they can often be allowed: 
to run through curves at slightly higher) 
speeds than the ordinary trains. 


PART TWO. 
Points which can be taken at high speeds. 


XXI. Very high speeds require a track, 
in perfect running order. The equipment | 
must be in good condition, the layout and! 
the level maintained very regularly, and! 
the track must be gone over as often as, 
necessary. 

The intervals between repairs and the 
tolerances allowed must be tightened up, 
with a proportionate increase in the su-! 
pervision of the track, the work of the? 
maintenance gangs, hence of the costs. 

This should be borne in mind before 
deciding to introduce new locomotive 
which would allow the speeds over 
line or section to be increased consi 
derably. 


XXII. High average speeds are only 
possible when there is no need to reduc 
speed at junctions. In such cases specia 
points and crossings are needed so tha 
the turnoff as well as the through roa 
can be run over at high speed. 

The general principles based on ex 
perience in this matter seem to be th 
following : 


XXIII. As regards the layout, turnow 
curves should be designed as carefull 
as those on the running track. | 

Any break in the layout should be 
avoided, and the angle of tongue wit 
stock rail should, therefore, be kept as 
small as possible. 
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The vehicles should be guided conti- 
1uously and consequently there should 
10t be any widening of the gauge in any 
yart of the points and crossings on either 
ine. 


XXIV. Points and crossings to be run 
ver at high speeds should be designed 
mm the following principles : 


_ — The blades should be long and pre- 
erably flexible, and the heel be fixed 
oO ensure perfect continuity of the layout 
etween the blade and the rails connect- 
ng it with the crossing; 

— The point of the crossing should be 
ery rigid and preferably in one piece; 
— The fastenings for rails and special 
ittings should be as strong and rigid as 
ossible; 

— The number of joints in the rails 
nd special fittings throughout the 
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points and crossing should be reduced 
so as to lessen the effect of shocks. 


XXV. Points and crossings can be laid 
in a through road, on the straight or on 
a curve, with or without superelevation 
according to local conditions and requi- 
rements. 

Some superelevation can be given on 
the straight road to improve the turnout, 
and the difference in level between the 
two lines of rails can be gradually alter- 
ed by notching the sleepers, by inserting 
wedges or any other suitable means. 

The maximum speeds points can be 
taken depends on the layout, the design 
of the points and the way they are laid. 
They should be determined for each di- 
rection experimentally. 

They may also depend on certain ge- 
neral safety precautions which should 
have attention like the track itself. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


{3th SESSION (PARIS, 1937). 


QUESTION XI. 


Selection, orientation, and instruction of railway staff. 


REPORT 
Ctaly, Spain, Portugal and Colonies, Great Britain, Dominions and Colonies, 


America, China, Japan, Egypt), 
by Pietro LO BALBO, 


Chairman of the Board of Directors, 
Dogliani-Monchiero Tramway Company Ltd. (Italy). 


A problem of the greatest interest and 
which is very much to the forefront to- 
day is that of the selection, professional 
guidance and instruction of railway 
staff. Psychotechnics, applied to the 
study of this problem, have henceforth 
definitely become an institution : there 
are no important railway managements 
who do not make use of psychotechnical 
tests when selecting candidates for ser- 
vices involved in safety of transpor- 
tation. 

Therefore, professional guidance cre- 
ates a new form of social work, capable 
of rapidly guiding young men, once 
their education is completed, towards 
professions or trades for which they 
are best suited; psychotechnics can 
contribute a great deal to such an impor- 
tant branch as transportation, by mak- 
ing it possible to have both an effica- 
cious preventive hold over the capabi- 
lities of staff and a rational distribution 
of their individual capabilities. 


Our investigations into this important 
problem covered the following coun- 


tries : Italy, Spain, Portugal, Great Bri- 
tain, its Dominions and Colonies, Egypt, 
North and South America, China and 
Japan, viz. countries in which the length 
of railways operated amounts to 280 111 
km. (174130 miles) or seven times the 
circumference of the earth. The actual 
staff directly employed by railway com- 
panies in those countries numbers 
2 325 750 in all. The outlay for this staff 
amounts on an average to 60 % of the 
total operating expenses: therefore, if 
this percentage were only slightly low- 
ered, considerable savings would be 
effected as a result. If in the past say- 
ings on staff expenses have been chief- 
ly obtained by cuts in wages, at present 
it appears preferable to achieve this ob- 
ject by increasing the efficiency of the 
staff, which is the aim of the education, 
selection, and professional guidance of 
railway staff. 

This question which has been and 
still is the source of continual preoccu- 
pation has already, in one shape or 
another, been placed several times on 
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the agenda of the Sessions of the Inter- 
national Railway, Congress Association, 
Viz : 

1. At the Milan Congress (1887) under the 
heading : « Organizing, appointing and train- 
ing staff >; 

2. At the Paris Congress (1900): « Tech- 
nical education of railway servants. Appoint- 
ment and promotion », with the following 
sub/title: « attempts made by the railway 
administrations to promote the technical 
education of their staff >. 

3. At the Madrid Session (1930): « Me- 
thods to be followed in the training of staff: 
professional, technical and ordinary working 
grades >». 


At the latter Session the very interest- 
ing reports by Messrs. BARTH, MEREUTZA, 
FritcH and ScHwakZzeE dealt in particular 
with the education of staff and stressed, 
among other things, the advisability of 
psychotechnical examinations when ap- 
pointing staff for the operating services. 

Without going into a detailed review 
of the question, we should like to-day to 
give some information as to what has 
been achieved from the special stand- 
point of psychotechnics and as to what 
in recent years has become current prac- 
tice in railway management from the 
point of view of education and profes- 
sional guidance of staff. 

In Italy the celebrated biologist An- 
gelo Mosso has, in his remarkable works 
on the analysis of movement, set forth 
the psychological laws of fatigue. But 
it was only in 1918 that the medical de- 
partment of the railways pointed out the 
importance of making a good selection of 
railway employees who would be put in 
charge of operating safety, and that such 
candidates were for the first time sub- 
jected to summary psychological exami- 
nations of their nervous systems. The 
head of the medical department at that 
time, Dr. G. Fappri, issued regulations 
for admitting employees to office work, 
and in these regulations we see that 
there are included examinations for sen- 
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sibility, attention, perception, and so , 
forth. | 
Concrete proposals regarding psycho- 
technical examinations were made by | 
the official railway consulting physi- 
cians, Professors TANZI, DE SANCTIS, | 
BruciaA, MopENA, TIRELLI and others. 

In 1924 several doctors of the railway 
medical service attended psycho-physio- 
logical inspections to which candidates | 
for the Air Force were subjected. Pro- 
fessor DE SANCTIS, the railway neuro- | 
mental specialist, gave at that time lec- | 
tures to railway medical officers and 
drew up several formule for the psycho- 
technical examination of engine drivers 
and firemen. 

Attached to the Central Medical Bu- 
reau of the State Railways, there was 
founded, in 1934, a psychotechnical la- 
boratory provided with appliances for 
making the more important tests spe- 
cially resorted to when examining rail- 
car drivers. There has now been added 
to this special bureau a consulting phy- 
sician for psychotechnics, viz. Professor 
PONZO. 

Several railway medical officers have 
dealt, in various publications, with psy- 
chotechnical examinations (*). 

Professor DE SANCTIS, in particular, 


(1) S. Diez : A problem of concrete scien- 
tific organisation of work (Rassegna Previ- 
denza Sociale, 1923). 

A. KyrIpFrerR : Psychotechnical examination 
of locomotive staff, 1923. 

G. Tomar : Selection of railway staff from 
a physical and psychological standpoint. -— 
Prato Tip. Partini, 1925. 

A. CIAMPOLINI : Psychotechnies for the se- 
lection of locomotive staff for the State Rail- 
ways, 1925. 

A. Finrprint : Psychotechnical selection of 
railway staff. — Revista tecnica delle Fer- 
rovie italiane, 1929. 

A. FILIPPINI : Railways and level crossing 
accidents, — 2nd Congress of psychotechnics 
tees to the prevention of accidents. Rome, 

A. FiLiprint : Psychotechnical selection of 
drivers of fast vehicles. Medical treatise on 
transportation. — Union Tipografico Editrice 
Torinese, 1930. 


; 
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has published a whole series of theore- 
tical and practical treatises of the great- 
est interest, and in their turn Profes- 
sors FILIPPINI and PoNnzo, with the col- 
laboration of Professor BANrissoni, have 
given lectures and made applications of 
psychotechnics and_ professional gui- 
dance to railway staff. However, only 
the following classes of personnel have 
to undergo psychotechnical tests : loco- 
motive drivers, firemen and railcar dri- 
vers. 


The education and training of new 
hands taken on by the various railway 
services take place gradually : appren- 
tice-firemen (who after long practice 
become drivers) and drivers of electric 
locomotives and motor coaches follow 
special classes. Certain particular cour- 
ses are held for given specialised work 
(electric welding, inspection and accep- 
tance of wooden and iron articles, com- 
mercial science for managing officials). 
Instructional courses are furthermore 
held for candidates appointed inspectors 
of the locomotive and rolling stock de- 
partment, the permanent way inspectors, 
etc. The Dopolavoro (« After Work » 
organisation of the railways) organises 


special instructional courses (telegra- 
phy, general tuition, etc.). 
Official decrees were promulgated 


(circulars 4517, 4800 & 5089) for the 
purpose of regulating the psychotech- 


nical examination of office employees. 


Like all the other branches of the 


/ medical service, the laboratory comes 


under the purview of Dr. G. PAGLIANO, 
Chief of Department, and is under the 


' direct management of Comm. Dr. Azeglio 


FILIPPINI, assisted by Professor Mario 
Ponzo, psychotechnical specialist, and 
Ing. FANELLI of the locomotive and rol- 
ling stock department. 

In the course of their studies on the 
selection of railway staff, psychotechni- 
cal research workers have given prefe- 
rence to the individual analytical me- 
thod. Nevertheless, the basic idea of 
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recent research by Professor Ponzo has 
the merit of being all-embracing because 
it permits extending psychotechnical stu- 
dy of individual persons to that of their 
surroundings, i.e. it allows one to take 
account of all the circumstances, com- 
plete them, and thus attain the practical 
aim of such research work : safety in 
railway operation. 

At the present stage of psychotechnical 
selection, as practised by the Italian 
State Railways, the only compulsory exa- 
mination is that of the specific senses 
and of the nervous system, which is 
made in the course of the general me- 
dical examination held prior to entering 
the service and which is repeated at the 
age of 45 in the case of employees work- 
ing in the locomotive running depart- 
ment. 


In the case of locomotive drivers and 


railcar drivers, tests are at present car- 
ried out concerning : 


a) capacity for attention; 
b) diffused attention; 

c) time for reaction; 

d) « tapping » test; 

e) the ergograph. 


The employees’ willingly undergo 
these tests and many of them take an in- 
terest themselves in such researches (2). 


(2) Speaking generally, it can be stated 
that Italy much favours the development of 
psychotechnical applications, as psychotech- 
nies are now considered a necessary factor in 
the favourable development of working condi- 
tions and not only as an instrument of value 
to the employer alone. 

Indeed, within certain fascist worker’s syn- 
diecates, labour research centres have been 
created (which operate under the guidance 
of university professors of experimental psy- 
chology) in close cooperation with the obli- 
eatory labour exchanges and with all the la- 
bour organisations, and the results obtained, 
especially at Turin by Comm, Dr. Augusto 
VENTURI (prov. Secretary of the Federation 
of industrial workers), are excellent, as the 
psychotechnical examination is in perfect cor- 
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At the « Azienda Tramviaria » of Mi- 
lan (A. T. M.) Professor Corser found- 
ed in 1925 a psychotechnical consulting- 


relation with professional guidance, which 
easily enables the young men to be drafted 
to the various branches of productive acti- 
vity. 

Italian psychotechnies will soon, in all the 
posible spheres of their activity, bear the im- 
print of this new spirit, inspired by social 
discipline and the vision of all-round final 
results which their application is bound to 
achieve. 

Professors Colucci, Gemelli, Credaro, Ores- 
tano, Ponzo, Banissoni, Bonaventura, Castelli, 
Sergi, Fuseo, de Salvo, Resta, Ferrari, Mu- 
satti and many others are dealing with the 
ereatest zeal with this science. On another 
hand, it must be remembered that psychotech- 
nical examination of personnel attached to the 
operating services of the Italian State Rail- 
ways, as elsewhere, fulfils aims that are of 
evident public interest and as these examina- 
tions give very good results they are well 
supported in Italy by the public authorities. 
During the last ten years there has been a 
constant decrease in the number of railway 
accidents : indeed, a comparison between the 
average of the two years 1924-1925 and that 
of the two years 1934-1935 shows a_ de- 
crease of 86.23 %. Moreover, during those 
ten years there has been a large drop in the 
number of victims of accidents from 753 
killed and 4139 injured in 1924-1925 the res- 
pective figures fell to 420 and 1012 in 1934- 
1935. 


The psychotechnical laboratory of the Com- 
mune of Florence contributes, byeits activi- 
ties, to an ever greater diffusion of the prin- 
ciples of psychology applied to work in gene- 
ral and to the professional training of young 
men in particular, as it provides at the same 
time a scientific examination of the various 
psychological and psychotechnical problems 
encountered during its daily routine. 

M. Fossati’s psychotechnical laboratory at 
Turin is also hard at work. It draws up, 
among other things, a list in which the phy- 
sical, moral and intellectual qualities are 
divided for each category of personel into 4 
degrees excellent, above the average, ave- 
rage and insufficient This system is based 
on a preliminary determination of the average 
valwe shown by the personel for each charac- 
teristical average value obtained after having 
ae the largest possible number of sub- 
jects. 
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room where the following tests are car- 
ried out : 


a) Tests of the senses (chromatosco- 
pical examination; visual field for white; 
sound direction) ; 

b) Selective tests : appreciation of the 
variation of speed and distance (by 


means of Giese’s apparatus and the Mira 


tachodometer) ; test with the Netschajef 
tachostoscope; diffused attention (the 
special Ferrari-Corberi modulus); time 
of visual reaction recorded by means of 
Hipp’s chronoscope; plethysmography; 
ergography (Mosso ergograph); motive 
suggestivity (Binet’s appliance); emo- 
tivity. 

Recently, under the same managenient, 
Professor MAssaroTtT1 has made certain 
changes in the research methods men- 
tioned above, in order to compare as 
far as possible these psychological 
researches with clinical reality, and the 
latter with labour reality. Above all, he 
makes anthropometro-somatic examin- 
ations of the sensorial and neuropsychic 


organs. After that, he carries out psycho- | 


technical examinations for the purpose 
of corroborating and completing the 
diagnosis based on the preceding tests. 

The psychotechnical examination in- 
cludes the following essential tests : as- 
certaining the times of reaction, rapi- 
dity of perception and diffused attention 
(iicsmaeewandes)r 

The results achieved by Professor 
MaAssaAroTTi have clearly proved, in the 
opinion of the Azienda Tramviaria of 
Milan, the great utility of psychotechni- 
cal examinations and produce, for the 
operating of that concern (thanks to the 
decrease of accidents), an annual saving 
of several millions of lires which other- 
wise would have had to be paid as com- 
pensation. 


* 
tt 


In Spain it was M. German Asva, chief | 


medical officer, who initiated psycho- 
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‘igs. 1, 2 and 3. — Details of test room for professional movements. 


The subject is placed in a dark room, at the steering wheel of a road motor car, or the controller 
handle of a tramway motor coach or railway motor car, and while a kinema film is being shown him to 
distract his attention, lhe has to respond to the various signals which appear from time to time at several 
places on the edge of the screen (red light: stop — green light: slow down — white light: proceed 
at speed) by acting as he would normally do in service (actuate brakes, whistle or bell, accelerator, etc.). 

The luminous signals are produced automatically, and the acts of the subject are also recorded 
automatically, so that testing conditions are identical for all candidates. This constitutes a synthetic 
test for rapidity of perception, reaction times and diffused attention. 


oe 
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technical tests of railway personnel. But 
it was only in 1934 that psychotechnical 
research began to be applied to railway 
staff (at Madrid, Barcelona and Valla- 
dolid) and its results were made use of 
for the selection, professional guidance 
and instruction of such staff. These psy- 
chotechnical laboratories are managed 
by a physician; only apprentices and 
vailear drivers are examined. 

The education and training of new 
employees for the various departments 
of the railway are conducted in a very 
simple manner: a start is made with 
simple duties and after a certain time 
such employees undergo aptitude tests or 
2xaminations for promotion to higher 
zrades. For certain categories, em- 
dloyees who do not possess a minimum 
of knowledge or aptitude are rejected. 

Candidates wishing to become rail- 
sar drivers are submitted to the follow- 
ng tests : 


a) intelligence; 

b) concentrated attention; 

c) diffused attention; 

d) reaction when faced with visual or au- 
lible obstacles; 

e€) estimating speeds and distances. 


Workshop apprentices 
‘ollowing tests : 


undergo the 


a) intelligence; 

b) attention; 

ce) manual skill; 

d) mechanical aptitude. 


The groups of apprentices are then 
slassified according to the « Cuartiles » 
system in the following grades: « very 
food », « good », « ordinary » and 
‘ bad ». Those in the latter grade are 
‘ejected, whilst the others are engaged 
iccording to their qualifications. 

The coefficient of correlation between 
he psychotechnical estimations and the 
ypinion of the respective department is 
10 %. 

Employees subjected to these psycho- 
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technical examinations are at first so- 
mewhat surprised, but later on they 
submit themselves willingly to such tests, 
even with a certain amount of curiosity. 

In Portugal there are no laboratories 
for psychotechnical tests. For the ad- 
mission, promotion and medical exa- 
mination of railway officials and em- 
ployees there are only the medical ser- 
vices of the railway itself, comprising 
specialists for the eyes, nervous com- 
plaints and so forth, and who also at- 
tend to the staff when required. 

In Great Britain and the United States 
of America there is nothing in existence 
as regards psychotechnics applied to 
railway staff. Nevertheless, it should be 
pointed out that in these two countries 
great importance is attached to rational 
education of railway servants attached 
to operating services, an education that 
may be considered as integral and com- 
plete. Examinations are ordered for 
those seeking promotion. 

As to drivers, the system of apprenti- 
ceship in force is excellent in all res- 
DECtSque Dem Ue Sse AaGemindebtedm to 
MUNSTERBERG for the first researches as 
to the causes of railway and tramway 
accidents; he made these investigations 
on behalf of the American Association 
for Labor Legislation. At first he met 
with some hostility, but later on, insti- 
tutions for professional guidance were 
founded in the principal cities in North 
America, and they always showed good 
results. 

In South America there are no real 
psychotechnical laboratories. When staff 
is recruited, there is an examination for : 


a@) apprentice engineers (mechanical and 
civil engineer’s departments); 

b) learners (traffic department); 

c) workmen of all grades. 


On the Buenos Ayres Great Southern 


Railway, candidates under a) and b) 
must not be over 18 years of age and 
must possess a diploma from _ the 


Cambridge School or a_ similar di- 
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ploma. They must undergo the me- 
dical examination prescribed by the 
railway companies, particularly as re- 
gards their sight, mental faculties, and 
physical fitness. They must sign a spe- 
cial contract for the whole period they 
are on probation; otherwise, they come 
under the general service conditions ap- 
plying to staff. When they are admitted 
into the company’s service they must 
attend practical training courses, during 
which they may be transferred from one 
branch of the service to another, accord- 
ing to their aptitudes, or even dismissed. 
At the end of the year they have to pass 
an examination on the matters they have 
studied, and those who fail are elim- 
inated. The courses usually last 5 years 
on the whole, and it is from the young 
men who have successfully passed them 
that the company eventually selects those 
who are to be appointed to the per- 
manent staff. 

In Egypt 
applied. 

In Sudan there are good methods in 
existence for professional training of 
staff (the Railway School at Atbara). 
No railway servant can perform the 
duties of a rank for which he does not 
hold the corresponding certificate of 
capability. 


psychotechnics are not 


* 
* % 


In India special care is taken with 
professional guidance of staff who have 
to attend practical and theoretical cour- 
ses. The pupils pass examinations held 


by Boards consisting of railway ins- 
pectors. 
The North Western Railway has 


created at its own expense a professio- 
nal training and improvement school for 
the staff, more especially for station 
masters, clerks, inspectors for the track 
maintenance, signals and bridge services. 
The results achieved are excellent and 
the Government of India has recently 


founded a training institution which 
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enables young men to serve an appreni 
ticeship fitting them to enter the servic; 
as mechanical or electrical engineers om 


the railways. 


* 
* * 


| 
| 

In China there are training schools 
the expenses for which are borne by 
the Ministry of Railways with the ald 
of the transport undertaking. The “| 
sults are remarkable. 

Staff of outdoors operating service} 
serve an apprenticeship of one yeai 
during which the pupils attend 15 cour 
ses (legal provisions governing railwa) 
operation; general regulations as to thi 
running of trains; railway accountancy 
locomotives and plant; telegraph; traf 
fic control; rates, etc.). | 

For operating employees (assistants 
signalmen, brakesmen) the age on ente 
ing the service is 18 to 24 years; the; 
must possess a certificate of elementar 
education and pass an entry mr | 
ation. For the young men admitted, th 
period of apprenticeship is 6 month 
during which they study the principle 
of mechanics and regulations on trai) 
running. 

Examinations are held twice a yea 
by travelling examiners, appointed 
the General Manager. The subjects r¢ 
late to the programme studied and t 
work each employee will be called upc 
to perform. 

Staff destined for the locomotive a 
rolling stock department start with 
apprenticeship (admission age 15- 
years, and certificate of elementary ed 
cation demanded). This apprenticesh} 
lasts 4 years. Examinations, either th 
oretical or practical, are held each ye 
After these 4 years, only the best pupi 
are promoted to the rank of fitter’s ma 
or assistant mechanic. And successivel 
as vacancies arise, they are drafted on. 
the locomotive department, the best mé 
always being given priority. 


} 
} 
i 
d 
*% * | 
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In Japan the railways have a system 
of professional apprenticeship for the 
various categories of station and train 
staff, for office employees, locomotive 
drivers and shopmen. 

These courses are held at times of the 
year chosen according to circumstances 
ind last from one to six months. 

The education is usually acquired by 
xperience gained in the various grades 
of the service. 


* 
* * 


SUMMARY. 


From the replies received, and sum- 
narised above, it will be seen that se- 
ection, professional guidance and edu- 
vation of railway staff cannot be con- 
sidered at the present time as being ap- 
lied to the fullest possible extent. 

If it is true that all the large railway 
ystems have organised professional edu- 
vation, sometimes optional but in most 
vases obligatory, with periodical exami- 
tations, it must be admitted that such 
education although it constantly tends to 
yecome more perfected, is given to ap- 
yrentices on rather varying lines: on 
ertain railway systems it only embraces 
aanual work; on others, the teaching is 
heoretical; others again provide a ge- 
‘eral education. 

As regards selection, professional gui- 
ance and instruction of railway staff, 
a all countries covered by this report, 
andidates are required to show proof of 
eneral education in keeping with the 
iitial position they are to occupy in 
de railway service; professional train- 
ig of the railway servants takes place 
rhile they are actually on duty, during 
robationary periods, and in most in- 
tances they ascend successively to the 
arious grades. The results are satisfac- 
ory; but it is admitted that it is neces- 
ary, in the first place, to select railway 
arvants from those candidates who 
now the best signs of health and edu- 
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cation, and in the second place to only 
admit to duties connected with the safety 
of operation such railway servants as 
have been considered fit to perform 
them after serving a practical appren- 
ticeship. 

Up to the present only the more im- 
portant railway and tramway undertak- 
ings apply the new methods of selection, 
based on psychotechnical tests, to the 
traffic, locomotive running and work- 
shop staff. And it is above all on such 
railways that the results obtained are 
really remarkable and that there is an 
appreciable decrease in the number of 
accidents due to lack of attention or of 
reflexion, to indecision of occasional or 
habitual timidity, to excessive speed, etc. 

The psychotechnical reference cards 
drawn up by the laboratories have al- 
ways shown the closest concordance 
with the opinions of the heads of the 
departments concerned, which in turn 
allows of the selection of the candidates 
best suited for the service, viz., those 
who will prove most efficient and thus 
help to lower working expenses. This 
is another confirmation of the efficacy 
and utility of applying psychotechnical 
tests to railway staff. 

Indeed, the problem is not only one 
of using the mens’ capacity for work 
in the manner least dangerous from the 
point of view of accidents and most 
profitable from the output standpoint 
but also of applying it in the way most 
profitable to the worker himself. And 
thus, requisite importance must be 
attached, not only to the education of 
the staff and their guidance, but also 
to the working conditions, the somato- 
physiological qualities of movements 
(actions), the force exerted, endurance 
to fatigue, investigation into the move- 
ments required to carry out a given job, 
and finally to the capacity for develop- 
ment of the individual qualities of rail- 
way servants and their ability in prac- 
tical service with the railways. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


15th SESSION (PARIS, 1937). 


QUESTION XI. 
Selection, orientation and instruction of railway staff. 


REPORT 


(Poland, Germany, Netherlands and Colonies, Denmark, Norway, Sweden 
and Finland), 


by J. WOJCIECHOWSKI, 


Engineer, Psychotechnical Advisor at the Polish Ministry of Communications. 


In the elaboration of the present re- 
port, we have adhered to the order in 
which the questions were set in the list 
circulated to Railway Administrations 
of the countries assigned to us for our 
enquiry. 

We would first of all mention that 
psychotechnics applied to the selection 
of transportation staff were first intro- 
duced in Germany (in 1917), then in 
Poland (in 1925), in Denmark (in 1930), 
and in Sweden (in 1935). 

In Germany, psychotechnics were 
widely applied in the various fields of 
economic life, and in particular also 
in the various railway services. 

The initiative for introducing psycho- 
| technical tests on the railways in Ger- 
many and Denmark was impersonal 
(ordained by the Ministry of Communi- 
cations or by the Railway Headquar- 
ters); in Sweden the initiator was Mr. 
Axel Granholm, General Manager of the 
State Railways, and it was only in Po- 
land that this initiative was taken by 
railway engineers, viz. by Messrs. B. 
Skupiewski, Chief Mechanical Engineer, 
and S. Wasilewski, head of the Me- 


XiI—15 


chanical Section at the Ministry of Com- 
munications. 

Railway psychotechnical laboratories 
are mostly managed by higher officials, 
either at the Ministry of Communica- 
tions or the Railway Headquarters : in 
Germany it is by Herr Dilger, Reichs- 
bahnrat; in Sweden by Doctor R. Ander- 
berg, professor at the University of Up- 
sala; in Denmark by the railway Staff 
Office, and in Poland by the Medical 
Board. of the Ministry of Communica- 
tions, the councillor of which is the 
author of the present report, who is the 
psychotechnical advisor to the Ministry 
of Communications, and is also entrust- 
ed with the supervision of the two labo- 
ratories at Warsaw and Poznan. 

In Denmark psychotechnical tests are 
carried out either at the Copenhagen 
Municipal Psychotechnical Institute, or 
at the Railway School, or else in other 
similar establishments. 

The following classes of railway ser- 
vants undergo these tests : in Germany. 
certain grades of office employees and 
workmen, such as: loaders, shunters, 
pointsmen, train-men; certain office 
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staff; station-masters, assistant station- 
masters, booking clerks, staff in the 
goods despatching service, shop appren- 
tices, locomotive drivers, railcar dri- 
SINS, GUC 

The obligatory tests are sometimes 
supplemented by special tests which 
enable the authorities, in case of doubt, 
to ascertain the value of candidates from 
a professional standpoint when a post 
involving special responsibilities is un- 
der question. 

The central schools at Berlin and Ha- 
nau resort to psychotechnical methods 
for apprentices during the course of 
the training period. 

In Denmark, candidates for the post 
of assistant station-master, administra- 


tive official, locomotive driver, per- 
manent-way staff, railcar driver, and 


locomotive driver wishing to become 
a railcar driver; 

In Poland, traffic staff of the lower 
and middle grades, locomotive drivers 
and firemen, drivers of railway motor- 
buses, permanent-way staff, station 
staff, pointsmen, dispatchers, head shun- 
ters and staff in marshalling yards; 

Psychotechnical tests are nowhere 
adopted as part of the general education 
except in Germany; examples of the 
application of psychotechnical tests in 
that country have been given in the Re- 
view Industrielle Psychotechnik. 

As far as Poland is concerned, the 
official regulations concerning psycho- 
technical examinations were given in 
the 1929, 1930, 1934 and 1935 issues of 
the Official Journal of the Ministry of 
Communications. Denmark has made 
no mention of them. Nor do such di- 
rections exist as regards the application, 
in 1922, of psychotechnics in the train- 
ing of the Deutsche Reichsbahn staff. 

The German psychotechnical labora- 
tories have, in addition, a consultative 
committee made up of officials from the 
various Departments. Denmark has no 
organisation of this kind. On the other 
hand, in Poland a consultative com- 
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mittee was set up, but was abolished 
after being in existence for 5 years; at 
present the sittings of this committee are 
replaced by general lectures given by 
psychotechnicians working in the labo- 
ratories. In case of need, professional 
specialists are invited to attend the sitt- 
ings of the psychotechnicians. 


Present position of psychotechnical 
selection. 


Programmes of psychotechnical tests. 
— The German programmes have not 
been stated. Certain information on this 
subject appears in the works of Reichs- 
yahndirektor Schwarze. 

The Danish State Railways have sup- 
plied us with the following programme 
applied to future railcar drivers, and to 
locomotive drivers who wish to become 
railcar drivers : 

a) co-ordination qualities (which pro- 
bably means co-ordination of move- 
ments, or actions) ; 

b) visual reaction; 

c) attention; 
diffused attention; 

e) ability to act in time; 

/) ability to think (intelligence) ; 
g) ability to carry out orders; 
physical strength and reaction; 

t) auditory nerve; distinction of co- 
lours; discerning in the dark objects 
slightly illuminated (extent of twilight 
vision). 

The conditions required from future 
drivers are stricter for young candidates 
than in the case of railway servants of 
more mature age and already acting as 
drivers. 

For candidates for the post of assistant 
station-master, the programme of. tests 
is as follows: 

a) spelling 
ments; 

b) skill in calculating; 

c) attention (correction of wording, 
classification in alphabetical order, ap- 
plying rates, sorting) ; 


and drafting of docu- 


ae ee 


DECEMBER 1936 


d) gift of memory (execution of or- 
ders, ability to remember wordings and 
geographical names) ; 

in addition, it is proposed also to test 
the faculty of reaction. 


Apprentices engaged at the Copen- 
hagen Central Workshops are subjected 
to a test in keeping with the profession 
chosen by them. 

Those applying for the position of 
office clerk (mostly women) have to 
undergo a test similar to that imposed on 
assistant station-masters, except for a 
few alterations. 

The Danish railways have practically 
no psychotechnical laboratories of their 
own; tests requiring the use of special 
appliances are made at the Psychotech- 
nical Institute of the Municipality of Co- 
penhagen. 

As far as Poland is concerned, the 
programmes of tests are those shown 
in the following table (p. 1562/14). 

In Poland psychotechnical examin- 
ations are made of probationary engin- 
eers in some cases, and if necessary of 
permanent-way men. 


Psychotechnical laboratories. — The 
Deutsche Reichsbahn has a central rail- 
way laboratory at Berlin, attached to 
which there are 9 other subsidiary labor- 
atories at Berlin, Breslau, Dresden, 
Francfort, Hanover, Carlsruhe, Cologne, 
Konigsberg and Munich. 

These fixed laboratories each have 1 
or 2 psychotechnical cars. The interior 
of one of these cars is shown in figure 1. 


* 
* * 


The Danish State Railways have no 
fixed laboratories, whereas the Polish 
Railways have 2 fixed laboratories and 
2 travelling laboratories, or psychotech- 
nical cars. 

According to the replies received, the 
number of employees examined up to 
the 1st January 1936 was : 

in Germany, about 200000 candidates 


15* 
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(20 000 to 25000 subjects can be exam- 
ined each year) ; 

in Denmark, about 400 candidates; 

in Poland, about 14 000 candidates. 

As regards the statistical method used 
for estimating the results of the tests 
and the qualifications of the subjects 
examined, Germany, Denmark, Sweden 
and Poland apply the theory of proba- 
bilities. In Germany the method adopted 
is quite up to date and based on the 
Gauss curye. 

Results of investigations concerning 
professional qualifications of subjects 
are represented in the form of a curve: 
called « psychotechnical profile ». 

The qualification marks used for can- 
didates are as follows : 

Deutsche Reichsbahn : good, passable, 
fairly passable, insufficient; 

Danish State Railways : very skilful 
(5), skilful (4), average (3), below aver- 
age (2), incapable (1); 

Polish Railways : good, average, below 
average, inadmissible. 

The lowest limit of professional ca- 
pacity in Germany is « fairly passable ». 

In Denmark it is about the same; ne- 
vertheless for the admission of workmen 
the heads are authorised to amend any 
« passable » awards so as to either ac- 
cept or reject applicants. 

On the Polish Railways, the lowest 
limit is « below average », except for 
applicants for the train-running service, 
to which only applicants recorded as 
« average » are admitted. 

In the Reichsbahn  psychotechnical 
examinations are made of candidates 
when they are taken on. 


The success of a railway servant in 
service depends upon his efficiency, of 
which account is taken in the psycho- 
technical coefficients. When a man is 
disqualified he is kept in his job or 
transferred to another branch of the ser- 
vice, in keeping with his aptitude. 

Unfit workers are not dismissed. Can- 
didates for the lower and middle ser- 


DECEMBER 1936 


. Memory for 


9. Memory for situations 


20. Memory for orders 


21. Couvé test 


22. Poppelreuter test 


words 


l 

17. Memory for numbers 
18. Memory for faces 

1 


Memory. 


23. Test of diffused attention . 


24. Kraepelin test 
25. Segregator 


. Tachostosecope 


27. Heydt apparatus 


28. Wojciechowski apparatus 


29. Signals. 


30. Movable strip apparatus 
31. Apprenticeship for reactions 


32. Exactitude of reactions 


33. Questionnaire 


Attention. 
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vices are drawn from the line, where 
/no psychotechnical examination is ma- 
‘de. But for the other services, candi- 
dates are examined in the laboratory. 

The German Railways’ psychotechnical 
service is thus of a far-reaching social 
nature, without losing sight of the pro- 
fessional qualifications required for a 
given post. 

In case of special aptitude or the de- 
sire for rapid promotion, a railway wor- 
ker may undergo the psychotechnical 
examination before the age of 28. 

On principle, a candidate must pos- 
sess aptitudes corresponding to the 
maximum requirements of the post for 
which he is applying. Value is attached 
to special aptitude of servants for var- 
‘ious jobs. In special justifiable cases, 
applicants are authorised to demand a 
revision of the investigations and qua- 
lification. 

On the Danish State Railways, in cases 
where the psychotechnical examination 
for fireman has given insufficient re- 
sults, a candidate may nevertheless keep 
the job he has till then occupied; he 
may even obtain promotion to the post 
of driver without any notice being ta- 
ken of the result of an examination. 

Candidates not admitted to the ser- 
vice have no right to obtain any pro- 
‘fessional information or advice what- 
soever. 

On the Polish State Railways new can- 
didates are treated in the same manner; 
candidates who are already in service, 
and occupy posts entailing a certain res- 
ponsibility, cannot obtain promotion if 
they have been disqualified as the re- 
sult of a psychotechnical examination. 

On the Reichsbahn the coefficient of 
correlation between psychotechnical es- 
timations and the opinion of the respec- 
tive service, to which the subject exam- 
ined belongs, amounts to 90 % which, 
however, has not been checked by the 
mathematical statistics adopted for psy- 
chotechnics. 

The Danish State Railways, in view 
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of the small number of candidates exa- 
mined, have not mentioned the coeffi- 
cient of correlation. 

On the Polish railways the best con- 
cordance was obtained from the exami- 
nations of assistant station-masters : 
92 %; examinations of drivers give the 
lowest figure: 70 %. This somewhat 
low figure of correlation refers to tests 
made by means of apparatus. But the 
general estimation, including apprecia- 
tion of mental qualifications (character), 
the total coefficient is decidedly higher : 
the coefficient of concordance amounts 
to 80-90 %. 


* 
* * 


As regards the favourable effect of 
psychotechnical tests on the reduction 
in the number of accidents and cases of 
professional illness, neither Germany 
nor Denmark supply data. As regards 
Germany, this question will be studied 
by the medical authorities. 

On the Polish Railways, it has been 
possible to establish approximate  sta- 
tistics for the Warsaw Division alone, 
as the latter was the first to introduce 
psychotechnical tests. 

Taking into consideration the number 
of accidents caused by the categories of 
workers having already undergone tests, 
and going back to the year 1931, the 
following table has been obtained : 


Number of various accidents attri- 
buted to the staff : 
in 1931 1 068 
in 1932 DPS 
in 1933 197 
in 1934 277 
in 1935 300 


The annual average figure for the last 
4 years is: 
225 + 197 + 277 + 300 
= 249, 


4 


The result is that, in comparison with 
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the year 1931, the reduction in the num- 
ber of accidents amounts to 4.34. 

As regards previous years (1930 to 
1925) it does not appear necessary to 
take them into consideration for the 
purpose of our report, seeing that de- 
tailed statistics for those years were 
not drawn up and that psychotechnical 
examination of personnel on a _ large 
scale was only introduced in 1929. 

For the whole of the Polish railway 
system the number of accidents due to 
collisions or derailments has apprecia- 
bly decreased; the figures are as fol- 
lows : 


(oe OT, 1928 1929 1930 


3.8 2.7 2.9 2.2 
ria 1S) 1932 1933 1934 


22, 19 1.5 1.6 
per million train-kilometres, or : 
3.8 — 1.6 
———. 100 = 58 % 
3.8 


reduction as compared with the year 
1927. 

Although other reasons must be taken 
into consideration, it is nevertheless per- 
missible to conclude that psychotechnics 
must have contributed to a marked ex- 
tent towards this result. 


* 
* * 


How have railway servants reacted to 
the obligation of undergoing psychotech- 
nical tests? 

The Deutsche Reichsbahn does not 
mention any particular reaction on the 
part of workers obliged to undergo these 
tests, seeing that the latter are imposed 
by the recruiting conditions. 

On the Danish State Railways the obli- 
gation was only applied to a very res- 
tricted number of men who were al- 
ready in the service; the tests were above 


all made obligatory to new candidates 
who were not entitled to oppose them in 
any way. 

In Poland the railway drivers pre- 
sented in 1926-27 a request to the Mi- 
nistry of Communications, containing a 
certain amount of opposition to psycho- 
technical tests. This protest gave rise 
to a meeting between the head of the 
laboratory and the men’s delegates; it 
was explained to the latter how the tests 
were to be carried out and as the result 
of a demonstration, during which several | 
specially qualified engine drivers were 
invited to express their opinion and, in 
addition, to collaborate with the head of 
the laboratory with a view to perfecting 
the principal tests, the worker’s dele- | 
gates stated that they were willing to | 
undergo this new obligation, although it | 
had seemed somewhat unpleasant to| 
them in the first instance. 

As to the other Services, the intro- | 
duction of this new obligation has not, 
so far, caused any conflict. 


* 
* # 


The authorities of the German, Danish | 
and Polish railways have reported fa- 
vourably as to the utility of psychotech- 
nical examinations; they are of opinion 
that these examinations, apart from all! 
other considerations, serve as a gua-} 
rantee that the selection of new railway 
hands is not made with any ulterior 
motives; it thus becomes evident that 
Railway Managements have no other aim 
in view than to ensure safety. 

The higher authorities of the Reichs- 
bahn have, however, doubts as to the 
efficacy of psychotechnical examinations} 
of railway hands who are already on the} 
staff, and they are of opinion that re 
examination of older employees is su 
perfluous, as well as tests for promotion 

In Poland certain complaints becames 
apparent as to the duration of the tests. 
At present we are tending to reduce th 
number of tests and only retain thos 
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Professional 


which appear to us to be the most effi- 
cacious. 


* 
* * 


Psychotechnics applied to professional 
training, 


Psychotechnics applied to professional 
training is only developed in Germany. 


* 
* * 


The results of psychotechnical tests 
are generally taken into consideration 
during practical professional training; 
in Germany candidates disqualified by 
psychotechnical tests are not accepted 
as apprentices. 


* 
* * 


As regards the application of the guid- 
ing rules laid down by the psychotech- 


training Institute at the Reichsbahn Central Office, Berlin. 


nical service, in Germany the staff de- 
partments carry out this duty. 


Special apparatus employed. 


In our questionnaire we requested the 
Administrations consulted to mention 
what special apparatus are used for 
educational and training purposes in the 
various departments. 

On the Reichsbahn there are special 
appliances for the training railcar dri- 
vers, booking clerks, head shunters, fit- 
ters, filers, etc. These appliances are 
described in Professor MogrprE’s work 
entitled Arbeitstechnik, Stuttgart, 1935. 
These appliances enable apprentices to 
practise, and contribute towards a 
guicker and more thorough training. 


As regards the results obtained from 
the use of these appliances, the Reichs- 


Oval 
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Fic. 1 to 3, — Psychotechnical test car, Deutsche Reichsbahn. 


+ 


Fig. 1. —- Interior view of a psychotechnical car. Installations for individual tests 
and test-desks, 


Fig. 3. — Outside view of psychotechnict 
test car of the German Railways (one ¢e4 
per Division). . 


rm ee ee ee aot 


teed 


Eee 


Fig. 4. — View of locomotive cab. The left hand part is used for testing diffused atten- 
tion of candidates. The right hand part can be used for psychotechnical examination 
and training of young engine drivers. 


, Fig. 5. — View of locomotive cab while a subject is being examined 
for diffused attention. 
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Fig. 6. — The six-track apparatus invented by J. Wojciechowski for examining 
and training pointsmen, 


bahn states, speaking generally, that this 
method gives quicker and more concrete 
results as regards savings of time and ex- 
pense. This Administration merely re- 
commends that these appliances be used 
cautiously in order to avoid, on the one 
hand, using professional capacity in an 
unilateral sense and, on another hand, 
not to neglect practical training suited 
to the profession in question. 

Otherwise, the opinions of professional 
specialists as regards the psychotechni- 
cal apparatus described in German tech- 
nical literature are also favourable. 

The Polish railways have not yet ap- 
plied psychotechnics to the professional 
training of employees; certain apparatus 
used for psychotechnical investigations 


can, however, be used for professional 
teaching. 

The more important of these ap- 
pliances are: (1) the right-hand part 
of the driver’s cab, fitted with all the 
levers and instruments required for driy- 
ing a locomotive, such an installation 
enabling the training of young candidates 
for the post of engine driver to be car- 
ried out; 2) the six-track appliance (in- 
vented and built at Warsaw) for the 
exercising and developing of vigilance 
and diffused attention of candidates for 
the post of pointsman (see figs. 4 to 6). 


In concluding our report we would | 


add that the Polish Ministry of Commu- 
nications has decided to extend the ap- 
plication of psychotechnical tests, as 
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. Manager’s office. 

. Ministerial reporter’s office, 

Helper’s room. 

- Room for examining engine drivers and firemen. 
. Recording apparatus. 


OO1-BN pe 


shown by the plan of the Warsaw Rail 
way Laboratory (fig. 7). 


SUMMARY. 


Our enquiry covered the 7 following 
ountries : Germany, Denmark, Finland, 
dolland, Norway, Sweden and Poland. 

Selection of railway staff by psycho- 
echnical means is only in force in 4 
nf these countries viz. : Germany, Den- 
mark, Sweden and Poland. It is in Ger- 
nany and Poland that these new me- 
hods have been most extensively ap- 
lied. 

The other countries mentioned above 
lave only started to apply psychotech- 
ical methods. 
Those railway and 


officers men 
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Fig. 7. — Plan of the Warsaw psychotechnical laboratory of the Polish Railways. 
Legend: 
. Entrance. 7. Secretary’s office. 


8. Assistant 


manager’s office, 
Q 


9. Collective investigation room. 

10. Apparatus for measuring reactions. 
11. Work test room. 

12. Waiting room. 


who are submitted to psychotechnical 
investigations are employed in the train- 
running and locomotive departments 
(engine drivers, firemen, station-masters 


and their assistants, pointsmen and 
hands employed in the marsnalling 
yards, etc.). 

The list of tests imposed on each 
grade varies from one country to 
another. 


The utility of the system of psycho- 
technical selection is proved by the fact 
that concordance between the opinions 
of the heads of departments and the re- 


sults of psychotechnical laboratory 
tests is as high as 90 %. On another 


of accidents 
railway sys- 


hand, the reduced number 
on the German and Polish 
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tems, that could be attributed to the 
staff, proves that the use of psychotech- 
nics is a decided factor in the safety of 
transportation. 

The experience of the German Rail- 
ways shows that the application of psy- 
chotechnical methods to the training of 
new employees gives very good results, 
savings in time and money on the train- 
ing of specialist employees being obtain- 
ed thereby. 


CONCLUSIONS. 


Based on the replies received, we may 
express the following conclusions : 

Psychotechnics, considered as an in- 
dispensable factor of the scientific se- 
lection of railway staff are being ap- 
plied gradually, although slowly as re- 
gards European railways. 

It is desirable that the 1937 Interna- 
tional Railway Congress should advise 
all Countries, as well as all Railway 
Administrations, to support and encour- 
age the future development of this ap- 
plied science. 
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A new step forward in the develop- 
ment of psychotechnics will be its appli- 
cation to the professional training of 
railway servants, thus rendering such 
training more rapid, more efficacious 
and less expensive. 

The heterogeneity of the methods of 
examining railway servants in the var- 
ious States leads us to express the wish 
that the International Psychotechnical 
Congress and the International Trans- 
port Commission, founded in 1932 at! 
Prague, will undertake the elaboration 
and definite solution of the problem | 
of creating a single standard method of 
examining the human factor called | 
to collaborate in the operating services, 
of railways, so fraught with responsi-! 
bility. 

It is desirable that the 1937 Congress 
should express a resolution that Rail- 
way Managements in all countries ought 
to have recourse to psychotechnical 
tests of staff conjointly with the custo 
mary medical examinations, in order} 
that the maximum of transportation sa 
fety be achieved. 
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14 (01. General matters. 


laying for high speeds, by F. CORINI 
laying for high speeds (Note by Mr. BATICLE) 


Calculation of stresses, etc. 


Month. 


September. 


October. 


March. 


August. 


July. 


January. 


June. 
November. 


August. 


December. 


April. 
September. 


Page. 
993 


1079 


361 


868 


74) 


598 
1264 


821 


870 


1447 


377 
985 
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625 14 (09. History of permanent way, etc. 


Permanent way and signalling on the Great Western Railway (Gt. Bn.). 


625 143. Rails and their fastenings. 


Use of welding: 1) to obtain extra-long rails; 2) in manufacturing and repair- 
ing points and crossings. (Question II, 13th Congress.) _ Report (Germany, 
Belgium and Colony, Luxemburg, Netherlands and Colonies, Denmark, Nor- 
way, Sweden, Finland, Poland, Austria, Hungary, Switzerland), by Dr.-Ing. 
MULLER Se Oe RS a ee ee rr 


625 .143.1. 


New Russian standard rail . 


Rail section and weight. 


625 143.2. Quality of rail steel. Specifications. 
Rail fissures traced to shattered steel and heavy wheel loads, by H. F. MOORE 


Heat-treating the ends of rails, by J. SERVAIS . 


625 .143.3 Rail wear and breakages. 


Rail fissures traced to shattered steel and heavy wheel loads, by H. F. MOORE 


625 143.4. Rail joints. Fishplates. 


Long welded rails . 
625 .15. Points and crossings, and other track equipment. 


Railway points and crossings. — Theory and practice, by Neville H. COUR- 
PALAIS. (New book.) Vie 5 : i : ; 3 : : : 3 


625 154. Turntables. 


Locomotive turning by power from the vacuum or compressed air brake systems 
(ieNee ies Ev) 


625 .17. Permanent way inspection and maintenance. 


Railway maintenance problems. Permanent way, by Lt. Col. H. A. HULL 


Methodical and periodical maintenance of : 1) metal bridges; 2) signals; 3) metal 
supports carrying the contact wire on electric railways. — Organisation, work- 
ing methods, materials used. (Question III, 13th Congress.) Report (Great 
Britain, Dominions and Colonies, America, China and Japan), by Wm. A. 
FRASER 


Railway Maintenance Problems, by Lt.-Col. H. A. HULL. (New book.) 
G2 amelie 


Dynamometer-car track inspection equipment, Swiss Federal Railways 


Current maintenance. Inspection, ete. 


625 .2. Railway rolling stock. 


The time factor in railway economics and statistics, by Fritz LANDSBERG . 
Nickel steels in railway engineering, by L. W. JOHNSON . : 
Building lighter metre-gauge rolling stock, by A. de GOICHOECHEA . 


625 .212. Wheels and axles. Tyres, etc. 
Measures taken by the French Railways to improve the quality of th r 
M. ARTIGNAN . ; : : : ; : a : ‘3 : : . oF 


Month. 


July. 


November. 


May. 


January. 
July. 


January. 


August. 


January. 


September. 


June. 


September. 


> 


July. 


April. 
August. 
October. 


September. 


a = A NL a hs renee NE 


ca ie 


215. Bogies and bissel trucks. Radial and convergent axles. 
‘ic motor bogie 


ingen uber die Spurfiihrung bogenlaufiger Eisenbahn-Fahrzeuge (Tests of 
running of railway vehicles with radial axles), by Roman LIECHTY . 


n tipper at Saint-Georges-de-Commiers (Isére) Station 
‘3. Passenger coaches. 


‘ssive stages in the use of aluminium alloys in railway rolling stock con- 
iction, by M. LANCRENON . 


mlined articulated double-decker steam trains on the Luibeck-Biichen 
lway, by Herr MAUCK 


232. Corridor carriages, sleeping cars, dining cars, etc. 


ruction of a light-weight three-coach articulated unit in the French Nord 
lway Company’s Works, by Messrs CHATEL and YOLLANT . 


first-class welded sleeping car, London Midland and Scottish Railway . 
234. Heating and ventilation. 


yanz air-conditioning system. Equipment developed specially for railcars 
onditioning of railway vehicles, by H. R. NEU . 


-Orléans-Midi system of air conditioning for railway carriages, by 
LEBOUCHER : : 


Goods wagons. 
t developments in goods wagon construction (Germany), by J. SCHINKE . 
> Brakes. 


58. Electric brakes. 


o-magnetic rail brakes, as fitted to the German high-speed railcars, by 
ep RECKEL : aie ‘ 


3. Carriage and wagon repair shops. 
y-to-date spring shop, by L. BERTRAND 


3. Exceptional railways (with heavy gradients: mountain 
lines, etc.). 

.emins de fer aux prises avec la nature alpestre (Railways and their fight 

nature in the Alps), by Pierre BRUNNER. (New book.) 

1. Aerial and underground railways. 

w’s Underground Railway, by P. KANDAOUROFF . 


}. Light railways. Tramways, ets. 


Light-railway engineering. Narrow-gauge lines. 
v-gauge main-line railways, by P. KANDAOUROFF 


11. Construction and operation of light railways. 


cations for the fixed plant of railways with light traffic, intended to 
mnt the use of unnecessarily expensive track equipment, and generally to 
economical working (Question XIII, 13th Congress) : Report (Great Bri- 
Dominions and Colonies, America, China and Japan), by M. VAN 
RBEECK a ee Shue > Oey Coie eee 
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October. 


August. 


September. 


January. 


August. 
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November. 
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To5 


765 
1288 


1067 


/ 1098 


526. 
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300° 
443. 


1086 


827 


931 


870: 
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656. Transport by road, pail; ete 


La restauration des chemins de fer et la coordination des transports (Rehabil- 
itation of the railways and co-ordination of transport), by Marcel PESCHAUD. 

(New book.) a eee : : F ae eae, , 
Competition by roads, waterways and airways: 


Italy, Algeria and French Indo-China 
France and Algeria 


Great Britain : : : : Z 
Italy, Algeria and French Indo-China 


Comparative study of road motor transport regulations, by Vladimir IBL 


V- 


Konjunktur und Luftverkehr (Influence of the economic position on air traffic), 
by Carl PIRATH. (New book.) . : : J : : 
Nozioni di diritto, di economia e di statistica dei 


alle rete ferroviaria italiana (Transport law, 
special reference to the Italian State Railway system), b 


A. UANDRAS (New: book.) Gavsehs eee a eae 
Les transports en Belgique et leur coordination (Transport in Belgium, and its 
co-ordination), by M. CASTIAU. (New book.) . : , . : 


trasporti con speciale riguardo 
economics and statistics with 
y N. LALONI and 


656 .2. Carriage by railway. Railway working. 


656 .21. Station equipment and working. 


Neuere Methoden fiir die Betriebsuntersuchungen der Bahnanlagen (Modern 
methods of analysing the working of railway equipment), by Dr.-Ing. Wilh. 
MULLER. (New book.) eee ee ee ee er eh Se oe ce 


656 .211. Passenger station arrangements. 


656 .211.5. Miscellaneous station equipment. 


Watertight passenger subways, by J. CERIEZ 


656 212. Goods station arrangements. 
656 .212.5. Marshalling yards. 


American Railway Signaling Principles and Practices. — Chapter XXI: Hump 
Yard Systems, published by the « Association of American Railroads (A.A.R.) 
Signal Section » . : . é : ; 3 ‘ : : : : : 

Application of rational organisation (planning) to the tran tO 
(Question VIII, 13th Congress) : i sae 

Report (Belgium and Colony, Luxemburg, Netherlands and Colonies, France 
and Colonies, Spain, Portugal and Colonies, Italy, Egypt), by J. COLLE 


Report (Great Britain, Dominions and Colonies, North & $ i 
; ‘ outh A 
China and Japan), by V. M. BARRINGTON-WARD . ! : : rate” 


656 .22. Trains. 


656 .221. Power required to haul trains. Air resistance, etc. 


'Tracti liagr rati 1 
ree iagrams mee ae ; atio of the power to the weight hauled, by Jan 


‘ 
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Month. P; 


January. 


January. 
March. 
April. | 
June. | 
February. 
June. 


September. 
October. ] 


March. 


September. 


October. 


June. 


July. 


a ee 


October. 


November. 
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January. 
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) 222. Train working. 
shine for calculating running times, by F. CUYPERS 


.222.1. Speed and weight. 


e on train speeds, by Lionel WIENER: Part II (continued): Train speeds 
id services in different countries : 


X: Jugoslavia — XI: Bulgaria and Turkey in Europe — XII: Rumania 
— XIII: Czechoslovakia . 
XIV: Poland — XV: Finland 
XVI: Denmark 
XVII: Norway 
XVIII: Sweden 


+ on the high-speed trains between Se St. Paul and pee tees ey 
ron PONDEVEAUX : 
225. Goods services. Grouping of consignments, ete. 


lication of rational organisation (planning) to the transport of goods 
uestion VIII, 13th Congress) : 


Report (Belgium and Colony, Luxemburg, Netherlands and Colonies, France 
and Colonies, Spain, Portugal and Colonies, Italy, Egypt), by J. COLLE 


Yeport (Great Britain, Dominions and Colonies, North & South America, 
China and Japan), by V. M. BARRINGTON-WARD . 


23. Traffic and rates. 


231. Rates in general. Progressive rates. Differential rates, ete. 


arifas ferroviarias y su ordenamiento y unificacién (Rail way rates: Their 
monisation and standardisation), by A. I. DIAZ. (New book.) . 


234. Passenger rates. 


Eisenbahn-Personentariftheorien. Ein Jlehrgeschichtlicher -volks- und 
clebswirtschaftlicher Abriss (Theories of passenger rates. Historical 
vmary of ies and oe Saas suisse a Dr. Theo FULLES. (New 
k.) as 3 : ees 


5. Safety precautions. Signals. 
25(09. History of signalling. 
unent way and signalling on the Great Western Railway (Gt. Bn.) 


254. Apparatus for communicating information at long distances. 
rm bells and special warning devices. Telegraph. Telephone. Commu- 
ation between stations and. trains in motion. Various systems of 
"king. Train dispatchers. Covering break-downs. 


ss installations at the Rouen Docks, French State Railways . 


97. Combined working of signals and points. Direct interlocking. 


e control replaces a mechanical interlocking on the Leuisville and Nash- 


Month. 


July. 
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June. 
July. 

August. 
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November. 
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August. 


July. 


August, 


September. 


Page. 


699 


281 
49] 
609 
667 
769 


942 


1027 


1113 


661 
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736 


979 
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656 .259. Various safety measures. 


American Railway Signaling Principles and Practices. — Chapter XXI: Hump 
Yard Systems, published by the « Association of American Railroads (A.A.R.) 
Signal Section 92-5. «+ © +) + Ue 80 8 Me es ee 

Remote control replaces a mechanical interlocking on the Louisville and Nash- 
walls 6 & © 6 : : 25) RE) Lee 

656 .27. Working of main-line branches carrying little traffic, and of light 

railways. 

Economical operation of the main-line system’s secondary lines. (Question VI, 
13th Congress) : 


Report (France and Colonies, Belgium and Colony, Luxemburg, America 
China and Japan), by Messrs. GRANDJEAN and GILMAIRE . . . 


Report (Italy, Spain, Portugal and Colonies, Switzerland, Austria, Hungary, 
Czechoslovakia, Jugoslavia, Bulgaria, Greece, Turkey, Egypt), by G. C. 
DAT VOLE ae ec ee ele a a eee 


Report (Germany, Great Britain, Dominions and Colonies, Denmark, Fin- 
land, Norway, Netherlands and Colonies, Poland and Sweden), by 
T. EMERS . F ‘ : : i : ‘ F 


Specifications for the fixed plant of railways with light traffic, intended to 
prevent the use of unnecessarily expensive track equipment, and generally to 
give economical working. (Question XIII, 13th Congress): Report (Great 
Britain, Dominions and Colonies, America, China and Japan), by M. VAN 
NOORBERCK 6 (30 eet ee 


66. Chemical industry. 
662. Fuels, explosives, etc. 


The testing of Diesel engines. A special indicator developed to give accurate 
information required for the investigation of fuel characteristics . 


669. Metallurgy and assaying. 


Successive stages in the use of aluminium alloys in railway rolling stock con- 
struction, by M. LANCRENON yas 


Specifications for locomotive firebox copper, by M. CHAN . 


669 1. Iron. Steel. 


Nickel-steels in railway engineering, by L. W. JOHNSON . yee 
Building lighter metre-gauge rolling stock, by A. de GOICHOECHEA . 


69. Building. 


691. Materials. Processes. Preservatives. 


Note on the fabrication of reinforced concrete parts on the Belgian National 
Railways, by E. DESORGHER and S. SCHOTTE 


7. Fine arts. 

72. Architecture. 

721. Architectural constructions. 
121 .9. Iron and composite structures. 


Nofe on the fabrication of reinforced concrete parts : ‘ 
; on the Bel 
Railways, by E. DESORGHER and S. SCHOTTE : ig tah gees OS 
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I. — BOOKS. 


eee eS ee ee ee ee ed: | 
In French. 
be a 
1926 697 
FABREGUE (E.). 


Traité pratique de chauffage et ventilation. Tome I : 
pratique des installations. 

Paris, Léon Eyrolles. 1 volume, 548 pages et 146 figu- 
res. (Prix : 90 fr. francais.) 


1936 
PARIS (A.). 


Cours de béton armé, 
Lausanne, Rouge et Cie. 1 volume, pres de 500 pages 
t figures. (Prix : 28 fr. suisses. ) 


ee a ae 
In German. 
a ee rea ee Ae ae a 
1935 625 .4 (.43) 
}0USSET (J.). 
Die Berliner U-Bahn, 


Berlin, Wilhelm, Ernst und Sohn. 1 Band, 140 Seiten, 
15 Bildern, (Preis: 20 R.M.) 


691. (02 


1935 

Elektrische Schweissung, 
Leipzig und Berlin, B. G. Teubner. 1 Band, 34 Seiten 
nd Bildern. (Preis: 1 R.M.) 


621 .392 


1936 625 .1 (02 


Elsners Taschenbuch fiir den bautechnischen Fisen- 
ibndienst 1936. 
Berlin, Otto Elsner Verlagsgesellschaft. 1 Band. 


1936 621 .138.5 (.43) & 625 .26 (.43) 


Eisners Taschenbuch fiir den Werkstitten- und 
2triebsmaschinendienst bei der Deutschen Reichsbahn 
136. 

Berlin, Otto Elsner Verlagsgesellschaft. 1 Band. 570 
‘iten, Taschenbuchformat. (Preis : 3.50 R.M.) 


1935 
EWEIS (M.). 


Reibungs- und Undichtigkeitsverluste an Kolbenrin- 
gen. 
Berlin, V. D. I. Verlag, G. 


621 .114 


m. b, Hol Band) 23eCere 


ten, 3 Zahlentafeln und 37 =Abbildungen. (Preis : 
4.50 R.M.) 

1936 621 392 & 721 9 
KOMMERELL, 


Erlauterungen zu den Vorschriften fiir geschweisste 
Stahlbauten. 


Berlin, Wilhelm Ernst und Sohn. 1 Band. 4, Auflage. 


Il. Teil: Vollwandige Hisenbahnbriicken, (Preis : 
5 R.M.) 
1936 691. (02 


NEUMANN (E.), SIEBERT (B.), ROLOFF (M.), 
KOGLER (F.) und HARTMANN (Fr.). 
Handbuch fiir Eisenbetonbau. Strassen-, Eisenbahn-, 
Berg- und Tunnelbau, 
Berlin, Wilhelm Ernst und Sohn. 1 Band, Lieferung 2 
(Bogen 7 bis 12). (Preis: 6.60 R.M.) 


1935 
SCHAECHTERLE (Z), 
Pfeiler und Widerlager von Briicken, 
Berlin, Wilhelm Ernst und Sohn. 1 Band, 207 Seiten 
und 347 Textabbildungen. (Preis : 14 R.M.) 


1936 

SPLITTGERBER (A.). 
Kesselspeisewasserpflege. 
Leipzig, Akademische Verlagsgesellschaft m. b. H, 


624 


621 .116 


1 Band, 73 Seiten, 54 Abbildungen, (Preis : 6.80 R.M.) 
1935 621. (02 
WEIHE-HANNER, 
Maschinenkunde. 


Berlin, Julius Springer. 1 Band, 322 Seiten, 634 Ab- 
bildungen. (Preis : 17.50 R.M.) 


1935 
ZEMAN (jJ.). 
Zweitakt- Dieselmaschinen kleinerer und mittlerer 


621 .43 


Leistung. 
Wien, Julius Springer. 1 Band, 245 Seiten mit 240 
! Bildern. (Preis: 20 R.M.) 


(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 


onjointly with the Office Bibliographique International, of Brussels. (See « Bibliographical Decimal Classification as 


applied to 


tailway Science », by L. Weissensrucn, in the number for November 1897, of the Bulletin of the International Railway Congress, 
1509). 


2B Oovs= 


er oe te 
in English. 


1935 621 .135.2, 625 .214 & 625 .26 
BRINKWORTH (R. E.). 
Axleboxes and related parts: 
locomotives, carriages, and wagons. , 
London, E. C. 4. he Locomotive Publishing Company, 
Ltd., 3, Amen Corner, (11 3/4 x 8 3/4 inches), 80 pages. 
(Price: 6 sh.) 


1936 
COLVIN (F. H.) & STANLEY (F. A.). : 
Turning and boring practice. Modern machines, tools 


and methods used in representative plants. 


stheir maintenance on 


621 .9 


London. McGraw-Hill Publishing Co., td. (erices: 
24 sh.) 
1936 697 


HENLEY (A. T.). 
Design problems of 
London, EH. C. 4. 

Stationers’ Hall Court. (Price : 


heating and ventilation. 
Crosby Lockwood and Son, Ltd., 
42 sh. net.) 


625 .17 (.42) 


1936 
HULL (Lt. Col. H, A.). 
Railway maintenance problems. 


London. Railway Gazette Offices. (Price : 5 sh. net.) 
1936 621 .43 
Motor repair manual, (Seventh edition.) 

London. Temple Press Ltd. (Price: 2 sh. 6 d. net.) 


1936 385. (093 (.73) 


PARK (William Lee). 

Pioneer pathways to the Pacific. 

Chicago. Published by M. A. Donohue & Cy. 
x 5 1/8 inches), 284 pages. (Price : $ 3.50.) 


621 .165 (.42) 


(77/8 


1936 
PARSONS (R. H.). 
The development of the Parsons steam turbine. Land 
Section. Part I. Turbo-generating machinery. Part H. 
Industrial turbo-machinery. 


London, Constable & Co. Ltd. (Price : 42 sh. net.) 


[ 046. 385. (03 ] 


II. — PERIODICALS. 


In French. 


Chronique des transports. (Paris.) 
1936 385 .113 (.44) 


Chronique des transports, n° 8, 25 avril, p. 2. 
La Compagnie d’Orléans en 1935. (1900 mots.) 


_ 1936 656 (.73) 
Chronique des transports, n° 8, 25 avril, p. 21. 
La concurrence et la coordination. (1 400 mots.) 


PHILLIPSON (E. A.), Assoc. M. Inst. C. E., Ay Mie 
Mech. E., M. I. Loc. E, 
Steam locomotive design : Data and formule. 
London. The Locomotive Publishing Co., Ltd., 3, Amen 
Corner, E. C. 4. (8 1/2 x-5 1/2 inches), 443 pages. 
(Price : 30 sh.) : 


el 


1936 621 13 (02 | 
| 
| 
{ 
| 


1936 
PRATT (A. D.). 
Principles of combustion in the steam boiler furnace 
London E. C, 4 Babcock & Wilcox, Ltd; 35, Farringdoz 
Street. (9 % 6 inches), 112 pages. ii 


621 116 


1936 
SAYRE (Francis Bowes), Assistant Secretary of 5 tat 
‘America must act. What we must do to asst-€ jobs} 
— wages — markets — peace. 
Philadelphia, Pa. The American Academy of Political) 
and Social Science. Special edition, World Affairs. 
pamphlet No. 18, 80 pages. (Price : 35 cents.) i 


1936 
SOMMERFIELD (V.). 


Speed, space and time. 
London. Thomas Nelson & Sons, Ltd. (7 7/8 x 5 1/ 
inches), 299 pages. (Price : $ 2.50.) 


1936 


WIGNALL (Norman). 
The students’ text book of heating and ventilation 
London. « The Heating and Ventilation Engineer. : 

(Price: 10 sh.) 


1936 62. (01 & 621 4 


YOUNG (S. J.), B. Sc. & PRYER (R. W. J.) 
The testing of internal combustion engines. i 
London, E. C. 4. English Universities Press, Ltd 

Little Paul’s House, Warwick-Square. (Price : 8 sh. 6 

net.) 


1936 385 .113 (4 
Chronique des transports, n° 9, 10 mai, p. 2. 
La Compagnie du Midi en 1935. (1800 mots.) 


1936 621 .43 (.48 
Chronique des transports, n° 9, 10 mai, p. 10. 
a traction Diesel sur les Chemins de fer danois. (1 5) 
mots.) 


Génie civil. (Paris.) 
1936 
Génie civil, n° 2804, 9 mai, p. 447. 
MERKLEN (J.) & VALLOT (E.), — Les ruptur 
accidentelles des rails. Causes et remédes. Considém 
tions terminales. (2 300 mots.) | 


1936 621 .132.8 (.44) & 621 .4 (.44) 
Génie civil, n° 2804, 9 mai, p. 448, 
MARTIN (H.). — L’emploi d’un moteur a gazogéne 


i autorail des Chemins de fer de l’Etat. (1 300 mots 
ig.) 


1936 
Génie civil, n° 2804, 9 mai, p. 451. 


Recherches sur le laminage a froid et sur le traite- 
ment thermique des téles fines, (1 600 mots.) 


669 


1936 
Génie civil, n° 2804, 9 mai, p. 454. 
DUMANOIS (P.). — Considérations sur un moteur a 


ombustible lourd, 4 pulvérisation constante et A pres- 
ion maximum limitée. (800 mots.) 


621 .43 


i 


1936 656 .221 & 656 .222.1 
Génie civil, n° 2805, 16 mai, p. 468. 
KANDAOUROFF (P.). — La vitesse des trains et 


leur résistance de marche. (2100 mots & fig.) 


1936 
Génie civil, n° 2805, 16 mai, p. 473. 
L’augmentation de la résistance d’endurance des 


aciers a ressorts par un traitement thermique ou méca- 
rique. (1500 mots.) 


669 .1 


—_— 


1936 
xénie civil, n° 2805, 16 mai, p. 475. 
_ LVemploi de side-cars et de draisines légéres pour les 


cournées de surveillance sur les voies du Réseau P. L. M. 
300 mots & fig.) 


625 .175 (.44) 


L’Aliégement dans les transports. (Lucerne.) 
1936 621 .335 (.494) 


#Allégement dans les transports, mai-juin, p. 58. 
LEYVRAZ (L.). — Automotrices légéres, série Ce 
/4 du Chemin de fer des Alpes bernoises, Berne-Loetsch- 
erg-Simplon. (1800 mots & fig.) (A suivre.) 


1936 625 .23 (.43) 
“Allégement dans les transports, mai-juin, p. 64. 
MAUCK. — Les trains aérodynamiques articulés a 
eux étages du Chemin de fer Liibeck-Biichen. (1000 
aots & fig.) 


1936 621 .43 (.460) 


’Allégement dans les transports, mai-juin, p. 68. 


| HUG (A. M.). — Automotrices sur les Grands Réseaux 
*Espagne, (1 300 mots & fig.) 


1936 625 .213 
’Allégement dans les transports, mai-juin, p. 74. 
AHRENS. — La suspension transversale des véhi- 


les sur rails. (2 200 mots & fig.) (A suivre.) 


E00. = 


La Traction électrique. (Paris.) 


1936 621 .335 (.437) 


La Traction Electrique, mars, ie BAL 
HANYK (J.). — Les locomotives électriques d’express 


des Chemins de fer de l’Etat tchécoslovaque, Série 
E 467.0, Nos 04 et 05. (2 300 mots & fig.) (A suivre.) 


1936 
La Traction Electrique, mars, p. 335, 


Le développement de la traction Diesel-électrique A 
travers le monde. (Tableaux.) 


1936 
La Traction Electrique, mars, Pp. 339, 


L’extension des électrifications dans les différents 
pays. (Tableau.) 


621 .43 (.3) 


621 .33 (.3) 


Les Chemins de fer et les Tramways. (Paris.) 
1936 621 .132.8 & 621 .43 


Les Chemins de fer et leg Tramways, mai, p. 106. 


Esquisse d’une théorie de la locomotive Diesel-élec- 
trique. (6300 mots.) (A suivre.) 


1936 621 .335 (.44) 


Les Chemins de fer et les Tramways, mai, p. 109. 


Locomotive électrique 2-D-2 de la Compagnie du P. 0.- 
Midi. (300 mots.) 


1936 656 .222.1 (.73) 
Les Chemins de fer et les Tramways, mai, p. 110. 

KEULEYAN (L.). — Trains rapides du Baltimore and 
Ohio RR. Essais comparatifs entre train A vapeur et 
train Diesel-électrique. (2000 mots & fig.) 


1936 621 .132.3 (.493) 


Les Chemins de fer et les Tramways, mai, 78>. WMI 


La « Pacific » type I des Chemins de fer belges. (1 400 
mots & fig.) 


1936 621 .132.8 (.65) 


Les Chemins de fer et les Tramways, mai, p. 113. 


Locomotive double Pacific Beyer-Garratt des Che- 
mins de fer algériens. (1800 mots & fig.) 


1936 621 .43 (.489) 


Les Chemins de fer et les Tramways, mai, Dealing 


Trains Diesel-électriques des Chemings de fer de Etat 
danois. (800 mots & fig.) 


1936 656 .258 


Les Chemins de fer et les Tramways, mai, p. 116. 


Les relais de signalisation dans l’équipement moderne 
des voies ferrées. (1600 mots & fig.) 


1936 656 .254 


Les Chemins de fer et les Tramways, mai, p. 118. 


Note sur la possibilité d’une commande automatique 
des trains par Jes systémes allemands, optiques et acous- 
tiques et par le systéme des ondes « Telefunken ». 
(4500 mots & fig.) 


: 
os of Dp Z 
1936 621 33 (.44) | 1936 656 .2 (43, 


Les Chemins de fer et les Tramways, mai, p. 123. 
Télectrification de la ligne Paris-Le Mans. (2 800 
mots.) 


Revue générale des chemins de fer. (Paris.) 
1936 656 .251 (.44) 


Revue générale des chemins de fer, mai, p. 307. 
LEMONNIER. — O2 en est la nouvelle signalisation. 
(4 600 mots.) 


1936 656 .225 (.44) 
Revue générale des chemins de fer, mai, p. 314. 

BONDON. — Organisation du service de la marée a 
Boulogne-sur-Mer. (4300 mots & fig.) 


1936 625 .234 (.44) 
Revue générale des chemins de fer, mai, p. 324. 

LEBOUCHER. — Le conditionnement de lair dans 
les voitures de chemins de fer, systéme « P. O.-Midi >. 
(3 300 mots & fig.) 


1936 621 133.2 & 669 
Revue générale des chemins de fer, mai, p. 331. 

CHAN. — Conditions 4 imposer au cuivre rouge pour 
foyers de locomotives. (4200 mots & fig.) 


1936 621 .133 (01 
Revue générale des chemins de fer, mai, p. 339. 

TONGAS (Ph.). — Une détermination graphique du 
volume spécifique et de la chaleur totale de la vapeur 
@eau surchauffée. (2400 mots, 2 tableaux & fig.) 


1936 385 .113 (.494) 
Revue générale des chemins de fer, mai, p. 351. 


Les Chemins de fer Fédéraux suisses au cours des 
exercices 1934 et 1935. (7000 mots.) 


Revue universelle des Mines. (Liége.) 
1936 
Revue universelle des mines, mai, p. 200. 


DANZE (J.). — Le probleme du conditionnement de 
Tair. (4000 mots & fig.) (A suivre.) 


697 


in German. 


Die Reichsbahn. (Berlin.) 


1936 656 .237 (.43) 
Die Reichsbahn, Heft 19, 6. Mai, S. 397. 
BUSCH. — Die Vereinfachung des Finanzdienstes, 


insbesondere die Aussetzung der Abrechnung unter den 
Bezirken. (3500 Worter.) 


1936, 385 .113 (.43) 
Die Reichsbahn, Heft 21, 20 Mai, S. 430. 
DORPMULLER, — Geschiftsbericht der Deutschen 


Reichsbahn-Gesellschaft iiber das 11. Geschiftsjahr 1935. 


(1. Januar bis 31. Dezember 1935.) (5500 Worter und 
72 Tafeln.) 


Die Reichsbahn, Heft 21, 20 Mai, S. 440. 
Allgemeine Verkehrsfragen. (5000 Wéorter.) 


| 
| 


Elektrische Bahnen. (Berlin.) 
621 33 (.4981 


1936 
Blektrische Bahnen, Heft 4, April, 8. 77. 
SERBESCU (D.). — Die Einrichtung des elektrischey 
Zugbetriebes auf der linie Campina-Brasov des ruméa) 


nischen Hisenbahnnetzes. (8700 Wéorter und Abb.) 


1936 621 .335 (.485) 
Elektrische Bahnen, Heft 4, April, S. 92. 

OFVERHOLM (I.). — Die elektrischen Lokomotiver 
der Schwedischen Staatseisenbahnen. (1 600 Worter une 
Abb.) 


1936 621.33) 
Elektrische Bahnen, Heft 4, April, S. 94. H 
KUHNE (A.). — Stangenantrieb oder Einzelachsa 


trieb bei elektrischen Lokomotiven. (1000 Wéorter.) 


Organ fiir die Fortschritte des Eisenbahnwesen 
(Berlin.) 
1936 


Organ fiir die Fortschritte des Eisenbahnwesens, Heft 
Ike Mai S. 1Go: \ 
HEUMANN. — Das Einfahren der Lokomotiven i 
Gleisbogen. (12000 Worter und Abb.) } 


1936 625 .23 (.4 


Organ fiir die Fortschritte des Eisenbahnwesens, Heft 
1. Mai, 8. 181. 


WALDSTATTEN (vy.). — Sechsachsiger Doppeldec 
steuerwagen « Liibeck ». (2500 Worter und Abb.) ; 


Zeitschrift des Vereines Deutscher Ingenieury 
(Berlin.) 

1936 385 (.4 

Zeitsch. des Ver. deutsch. Ing., Nr. 19, 9. Mai, S. 5@ 


GRASSMANN (E.). — Die Deutsche Reichsbahn i 
Jahre 1935. (1200 Worter.) 


1936 621 13 ! 
Zeitsch. des Ver. deutsch. Ing., Nr. 19, 9. Mai, S. 54 


NORDMANN (H.). — Kohlengefeuerte Dampftrie 
wagen. (4300 Worter und Abb.) 


1936 621 .3') 
Zeitsch. des Ver. deutsch, Ing., Nr. 21, 23. Mai, S. 6 
STIELER (C.). — Der gegenwiirtige Stand di 


reat von Nichteisenmetallen. (3 000 Worter u 
abt 


Zeitschrift fiir das gesamte Eisenbahn- 
Sicherungswesen. (Berlin.) 


1936 656 .256 
eitschrift fiir das gesamte Eisenbahn-Sicherungswesen, 
INT Sie 20s Mal, S.y78s 


JAEGER (K.). — Kurzschaltzeichnung beim Block. 
2600 Worter und Abb.) 


1936 656 .256 
eitschrift fiir das gesamte Eisenbahn-Sicherungswesen, 
Nr. 6, 20. Mai,-S. 78. 


CIECIERSKI. — Eine Befehlsblockung Art. (3 400 
JOrter und Abb.) 


Zeitung des Vereins mitteleuropdischer 
Eisenbahnverwaltungen. (Berlin.) 


1936 388 (.42) & 625 .4 (.42) 
2itung des Vereins mitteleurop. Eisenbahnverw., Nr. 19, 
fee MainS: Bil 

GRETSCH (R.). — Das Londoner Verkehrsamt seit 
mem Bestehen und die Planungen der niichsten Jahre. 
> 300 Worter und Abb.) 

1936 385 (.494) 
2itung des Vereins mitteleurop. Eisenbahnverw., Nr. 20, 
14. Mai, S. 393. 


WANNER (F.). — Die organisatorische und finan- 
lle Neugestaltung der Schweizerischen Bundesbahnen. 
/ 700 Worter.) 


1936 656 .2 

xitung des Vereins mitteleurop. Eisenbahnverw., Nr. 20, 
I4, Mai, 8S. 397. 

Werbeschriften der Eisenbahnen. (3000 Worter.) 


1936 625 .23 (.43) 
situng des Vereins mitteleurop. Eisenbahnverw., Nr. 21, 
21 Mai, S. 409. 


GERTEIS. — Schnellverkehr mit doppelstéckigen 
igeinheiten. (2700 Worter und Abb.) 


In English. 


Engineer. (London.) 
1936 
igineer, No. 4189, April 24, p. 438. 
A railway tunnel with doors. (1100 words & fig.) 


625 .13 (.73) 


1936 669 .1 
igineer, No. 4189, April 24, p. 447. 


The Shorter hardening process. (800 words & fig.) 


1936 

iwineer, No. 4190, May 1, p. 456. 
Cathode-ray oscillograph for oil engine 
search. (3600 words & fig.) 


62. (01 & 621 .43 


injection 
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1936 621 .392 
Engineer, No, 4190, May 1, p. 472. 
SHERWIN (C. E.). — Electric welding in cruiser 


construction. (5 000 words & fig.) 


1936 627 (.42) & 621 .31 (.42) 
Engineer, No. 4191, May 8, p. 480. 


The Lochaber water power scheme (to be continued). 
(2 300 & fig.) 


1936 669 .1 (.52) 
Engineer, No. 4191, May 8, p. 493. 

TAJI (Y.). — Nickel alloys in Japanese industry. 
(2900 words.) 

1936 669 .1 


Engineer, No. 4191, May 8, p. 494. 
High-frequency electric melting furnace equipment. 
(3200 words & fig.) 


1936 627 (.42) & 621 .31 (.42) 
Engineer, No. 4192, May 15, p. 507. 

The Lochaber water power scheme. (2700 words & 
fig.) 


1936 621 .43 (.44) & 656 .25 (.44) 
Engineer, No. 4192, May 15, p. 528. 

Sound signal devices on railcars in France. (700 words 
& fig.) 


1936 669 1 
The Metallurgist, p. 117, Supplt. to the Engineer, 
April 24. ‘ 


Hydrogen as the cause of low elongation and reduc- 
tion of area of steel. (1900 words & 7 tables.) 


1936 625 .143.2 & 625 .143.3 
The Metalurgist, p. 120, Supplt. to the Engineer, 
April 24. 
HUMFREY (J. C. W.). — Internal fissures in rails. 
(2900 words & fig.) 


1936 669 1 
The Metallurgist, p. 122, Supplt. to the Engineer, 
April 24. 


The influence of alloy additions on the scalding of 
steel. (900 words & fig.) 


1936 62. (01 & 669 1 
The Metallurgist, p. 125, Supplt. to the Engineer, 
April 24. 


Metals under high pressures. (1 700 words & 1 table.) 


Engineering. (London.) 
1936 621 .43 
Engineering, No. 3668, May 1, p. 469. 
GLAISTER (E.). — The measurement of ignition 
delay in oil-engines, (2900 words & fig.) 


1936 621 .335 (.73) 
Engineering, No. 3668, May 1, p. 474. 

Electric locomotives for the Pennsylvania Railroad, 
(2100 words & fig.) 
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1936 621. (06 (.42) & 621 .392 (.42 
Engineering, No. 3668, May 1, p. 486. 4 
Welding research. (2400 words.) 


1936 621. (06 (.42) & 621 .392 (.42) 
Engineering, No. 3668, May 1, p. 492. 

Welding research. (Second report of the welding 
Research Committee, read before the Institution of 
Mechanical Engineers on April 24, 1936. (Abridged. ) 
(2400 words, 2 tables & fig.) 


1936 
Engineering, No. 3669, May 8, p. 504. 
Fault detection by magnetic methods, (1600 words 
&. fig.) 


1936 
Engineering, No. 3670, May 15, p. 544. 
Welding research. (3700 words & fig.) 


62. (01 & 669 


621 .392 


Engineering News-Record. (New York.) 
1936 625 .4 (.47) 


Engineering News-Record, No. 15, April 9, p. 515. 
GUTMANN (I.). — The Moscow subway. (5 600 
words & fig.) 


1936 625 .4 (.47) & 656 .215 (.47) 
Engineering News-Record, No. 15, April 9, p. 521. 

PINCO (C. N.). — Highlights of Moscow subways. 
(2700 words & fig.) 

1936 By GPA, (iL ee 7Pail ail 
Engineering News-Record, No. 15, April 9, p. 533. 

KNAPPEN (Th. T.) & PHILIPPH (R. R.). — Prac- 


tical soil mechanics at Muskingum — II. (3 000 words 
& fig.) 
1936 624 .63 (.47) 


Engineering News-Record, No. 16, April 16, p. 563. 
CHLEBNIKOY (E. L.). — Nailed timber centering for 
concrete-arch bridges in Russia, (1100 words & fig.) 


1936 59, 62. (01 & 721 1 
Engineering News-Record, No. 17, April 23, p. 595. 
_KNAPPEN (Th. T.) & PHILIPPE (Rob. R.). — Prac- 
tical soil mechanics at Muskingum — IIT. — Resisting 
strength of foundations. (3600 words & fig.) 


1936 624 .63 (.73) 
Engineering News-Record, No. 17, April 23, p. 604. 
BENESCH (A.) & MORGAN (C. E.). — Designing 


eae girder bridges for continuity. (1800 words & 
1g.) 


1936 — 624 .51 (.73) 
Engineering News-Record, No. 19, May 7, p. 656. 
PURCELL (C. H.), ANDREW (Ch. E.) & WOODRUFF 


(G. B.). — Cable spinning on the Bay Bridge. (5 800 
words & fig.) 


1936 625 .13. (.73) | 
Engineering News-Record, No, 19, May 7, p. 661. 
RANKIN (C. R.). — Novel high pressure grouting} 
methods seal fissures in wet tunnel. (2100 words &j 
fig.) 
1936 55, 62. (01 & 721 .1i 
Engineering News-Record, No, 19, May 7, p. 666. | 
KNAPPEN (Th. T.) & PHILIPPE (R. R.). — Pracy 


tical soil mechanics at Muskingum — I, (2800 words} 
& fig.) 
1936 624 .8 (.73y) 


Engineering News-Record, No. 19, May 7, p. 671. | 
Lift span erected by new procedure. (1500 words & 
fig.) 


Great Western Railway Magazine. (London.) | 


1936 621 .9 (.42) & 625 .26 (42) 
Great Western Ry. Magazine, May, p. 213. | 


A 190-feet carriage-making machine at the G. W. 
Swindon works. (1700 words & fig.) 


Journal, Institution of Engineers, Australia. 
(Sydney, N. S. W.) 


1936 627 & 6 
Journal, Institut. of Engineers, Australia, March, p. 84) 


ROBIN (R. C.). — The discharge of rectangular cu! 
verts. (5200 words, fig. & 3 tables.) 


1936 624 .8 (.94 
Journal, Institut. of Engineers, Australia, March, p. $ 


DENNIS (S8.). — Bridge over Parramatta River < 
Ryde, New South Wales. (12000 words, 1 table & fig 


| 


Journal, Institute of Transport. (London.) 


1936 656 . 
Journal, Institute of Transport, May, p. 366. 


WOOD (W. V.). — The problem of railway charg 
Paper read in London on April 6th, 1936. (Discussio 
(18 000 words.) 


1936 
Journal, Institute of Transport, May, p. 385. 


BELL (R.). — Transports developments in 19%) 
Lecture delivered in London on April 21st, 19386. (5 
words.) 


1936 347 .763 (.6 
Journal, Institute of Transport, May, p. 391. 


EMMETT (E.). — Post-Union transport law. (5 
words.) 


ournal, Western Society of Engineers. (Chicago.) 
1936 621 392 & 721 .9 


ournal, Western Soc. of Engineers, February, p. 8. 

WILSON (W. M.). — Present status of structural 
relding. (Paper presented before the Western Society 
f Engineers, December 9, 1935.) (3 800 words & fig.) 


Modern Transport. (London.) 


1936 625 .232 (.43) 
Todern Transport, No. 893, April 25, Demos 


| German double-deck steam train unit, (1200 words 
> fig.) 


1936 

lodern Transport, No. 893, April 25, p. 5. 
Retardation on railways. — Use of brake testing 
juipment. (2200 words & fig.) 


625 .25 


1936 656 .253 (.42) 
lodern Transport, No. 894, May 2, p. 3. 


Largest station power signalling on L. N. E. R. (1 200 
cords & fig.) 


| 1936 

odern Transport, No. 894, May 2, p. 4. 

Design of steam locomotives. Reduction of weight. 
. 400 words.) 


1936 621 .43 (.54) 
odern Transport, No. 894, May 2, p. 5. 


Qil-engined shunting locomotives. New units for 
M. S. Ry. and India. (1700 words & fig.) 


621 .131.2 


1936 656 .1 & 656 .23 
odern Transport, No. 894, May 2, p. 8. 

Railway charges and road competition. Problem of 
e ancillary user. (2500 words.) 


1936 621 .33 (0 ) 
odern Transport, No. 894, May 2, p. 9, 

Main line railway electrification. Progress throughout 
e world. (1100 words.) 


1936 621 .335 (.486) & 621 .338 (.436) 
odern Transport, No. 895, May 9, p. 3. 

STRAUSS (F.). — Electric railcars and light loco- 
dtives. Two new models introduced in Austria. (1 200 
wds & fig.) 

1936 656 1 & 656 .23 
ddern Transport, No. 895, May 9, p. 6. 

Railway charges and road competition. — « What 
2 traffic will bear » in international trade, (2200 
rds.) 


1936 621 .33 (00 ) 
»dern Transport, No. 895, May 9, p. 7. 


Main line railway electrification. Progress through- 
t the world. (Contd.) (2100 words.) 
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1936 621 .138.5 (.42) 
Modern Transport, No, 896, May 16, oy Bh 

Modern methods of locomotive repair. The processing 
system at Crewe Works, London Midland & Scottish 
Railway. (2500 words & fig.) 


1936 656 .212 (.42) 
Modern Transport, No. 896, May 16, 1 ik 


G. W. R. freight facilities in the Black Country. (2 000 
words & fig.) 


1936 621 .43 (.41) 
Modern Transport, No, 896, May 16, p. 15. 


Oil-engined railcars for Belfast suburban services. 
(2300 words & fig.) 


Railway Age. (New York.) 


1936 625 .14 
Railway Age, No, 14, April 4, p. 570. 

FARIES (R.). — What of the track ? (3 600 words.) 

1936 @ 625 .231 (.73) 


Railway Age, No. 14, April 4, p. 575. 
Reading Company builds 25 cabooses. (1500 words 
& fig.) 


1936 
Railway Age, No. 14, April 4, p. 583. 
American trains hold world speed records. 
words & tables.) 


1936 
Railway Age, No. 15, April 11, p. 608. 
Illinois Central high-speed train goes on extensive 
tour. (5000 words, tables & fig.) 


656 .222.1 (00 ) 


(1 600 


621 .43 (.73) 


1936 625 .122 (.73) & 656 .284 (.73) 
Railway Age, No. 15, April 11, p. 618. 

Great Northern combats severe slide conditions. (2 600 
words & fig.) 


1936 
Railway Age, No. 16, April 18, p. 647. 
Illinois Central 1 800-hp. diesel-electric transfer loco- 
motive. (2500 words, tables & fig.) 


621 .43 (.73) 


1935 385 .1 (.73) & 385 .5 (.73) 
Railway Age, No. 16, April 18, p. 655. 

HASTMAN (J. B.). — The future of transportation. 
(3 200 words.) 


1935 
Railway Age, No. 16, April 18, p. 659. 
BUDD (R.). — A million miles of new railway travel. 
(3000 words & fig.) 


1936 
Railway Age, No. 17, April 25, p. 680. 
Unique hotel facilities built at Grand Canyon by 
Atchison, Topeka & Santa Fe. (3000 words & fig.) 


621 .43 (.73) 


656 .262 (.73) 
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1936 385. (072 (.73) & 625 .14 (.73) 
Railway Age, No. 17, April 25, p. 685. 
A, journal bearing laboratory. (1200 words & fig.) 


1936 656 .261 (.73) 


Railway Age, No. 17, April 25, p. 687. 
New York Railroad Club sponsors forum on storedoor 
service. (4000 words.) 


1936 
Railway Age, No. 17, April 25, p. 692. 
National trailways begins operations. 
& fig.) 


656 .1 (.73) 


(2 400 words 


1936 
Railway Age, No. 17, April 20, p. 697. 
All Delaware Valley passengers and L. C. L. handled 
by highway. (1400 words & fig.) 


656 .1 (.73) 


Railway Engineering and Maintenance. 
(Chicago. ) 

1936 656 .284 (.73) 
Railway Engineering & Maintenance, April, p. 226. 

Floods ravage railways in the East. (3800 words 
& fig.) 

1936 625 .173 (.73) 
Railway Engineering & Maintenance, April, p. 230. 

Special gangs reduce cost of tie renewals on the 
Chicago, Milwaukee, St. Paul & Pacific. (Large gangs 
which can be fully mechanised.) (3700 words & fig.) 


1936 625 .142.2 
Railway Engineering & Maintenance, April, p. 234. 

SCHEFFERT (T. C.). — What is blue stain in lum- 
ber ? (900 words.) 


1936 625 13 
Railway Engineering & Maintenance, April, p. 235. 
Taking up wear on bridge pins. (1000 words & fig.) 


1936 625 .13 & 721 .2 
Railway Engineering & Maintenance, April, p. 237. 
one cribbing saves failed tail wall. (500 words & 

g. 

1936 625 .173 (.73) 
Railway Engineering & Maintenance, April, p. 238. 

Branch line problem (maintenance) Eo ed by longer 


BeOS, (Fort Worth & Denver City.) (2500 w ords & 
ig.) 


1936 625 .113 (.73) 
Railway Engineering & Maintenance, April, p. 241. 


WILLIS (R. W.). — Simplifying curve calculations. 
(1700 words & fig.) 


Railway Gazette. (London.) 


1936 
Railway Gazette, No, 17, April 24, p. 792. 
Proposed railway improvements in Palestine. 
words & fig.) 


625 .1 (.56) 


(2 600 


ANotwdeedtl 


1936 625 .232 (.44) 
Railway Gazette, No. 17, April 24, p. 795. 

CHATEL & YOLLANT. — New articulated light- 
metal coaches of the Northern Ry. of France. (2 300 
words & fig.) 

1936 625 .244 | 


Railway Gazette, No. 17, April 24, p. 800. 
New refrigerated four-wheel wagon. (500 words “| 
fig.) 


1936 
Railway Gazette, No. 18, May 1, p. 889. 
The repair and reconstruction of metal footbridges. | 
(1500 words & fig.) 


1936 656 .254 (.43) | 
Railway Gazette, No. 18, May 1, p. 861. | 

Automatic train control in Germany. (1 600 words &| 
fig.) 


625 13. 


| 
1936 625 144.4 (.82) & 625 172 (.82) | 
Railway Gazette, No. 18, May 1, p. 864. 


WILLIAMSON (G. N.). — Measured shovel pack 
in Argentina. (1300 words & fig.) 


1936 621 .132.3 (.73) 
Railway Gazette, No. 18, May 1, p. 867. 


New streamlined locomotive for the Pennsylvania 
Railroad. (800 words & fig.) 


1936 
Railway Gazette, No. 18, May 1, p. 869. 


Some machine tools at Crewe works, L. M. 8. R. (6 
words & fig.) 


621 .9 (.42) 


1936 625 71328 
Railway Gazette, No. 19, May 8, p. 903. 
Increasing the power of steam locomotives. — Th 


Velox system developed by Brown Boveri & Company} 
(800 words & fig.) 


1936 656 .222.1 (.493 
Railway Gazette, No. 19, May 8, p. 905. 


Belgian locomotive performance, (3 400 words & fig.) 


1936 
Railway Gazette, No. 19, May 8, p. 913. 


Advantages of liquid bulk haulage. The organisatio 
of Pickfords tank wagon fleet. (1300 words & fig.) 


656.262 


1936 625 .143.5 (.43)) 
Railway Gazette, No. 20, May 15, p. 9438. 


Behaviour of screw fastenings in wooden sleeper 
(2700 words & fig.) 


1936 
Railway Gazette, No. 
The Iraq Railways. 


1936 
Railway Gazette, No. 


A Kowloon-Canton 
I fig.) 


1936 621 132.3 (.51) & 621 132.5 (.51) 
Railway Gazette, No. 20, May 15, p- 951. 
New 2-8-2 locomotives for China. (600 words & fig.) 


1936 625 .232 (.41) 
Railway Gazette, No. 20, May 15, p. 953. 

New buffet cars, G. N. R. (Ireland.) (700 words & 
ig.) 
—-1936 385 .113 (.42) 
tailway Gazette, April 24, Supplt., p. 817. 
_ Financial and operating results of the British Group 
tailways in 1935. (6000 words & 28 tables.) 


1936 621 .43 (.82) 

Jiesel Ry. Traction, p. 970,.Supplt. to Ry. Gazette, 
May 15. 

Large scale introduction of railcars in Argentina. 

2000 words & fig.) 


1936 621 .43 & 621 8 
iesel Ry. Traction, p. 974, Supplt. to Ry. Gazette, 
May 15. 
MIALL (S.). — Transmissions for Diesel locomotives 
nd railcars. The Minerva presynchronising gearbox. 
1300 words & fig.) 


1936 625 .253 

iesel Ry. Traction, p. 976, Supplt. to Ry. Gazette, 
May 15. 

A retardation controller for high speed braking. 

300 words & fig.) 


385. (091 (.56) 
20, May 15, p. 946. 
(4200 words & a map.) 


625 .232 (.51) 
20, May 15, p. 950. 
Railway buffet car. (450 words 


1936 621 .43 (.54) 
fiesel Ry. Traction, p. 977, Supplt. to Ry. Gazette, 
May 15. 


Indian broad-gauge shunting locomotive. (400 words 
fig.) 


1936 621 .43 (.73) & 625 .232 (.73) 

jiesel Ry. Traction, p. 978, Supplt. to Ry. Gazette, 
May: 15. 

A high-speed train and big locomotive for the Illinois: 

entral Railroad. (1900 words & fig.) 


1936 621 .43 (.497.1) 

iesel Ry. Traction, p. 983, Supplt. to Ry. Gazette, 
May 15. 

Half a dozen Diesel railcars for Jugoslavia. (450 words 

fig.) 


1936 621) 33, (oo ) 
lectric Ry. Traction, p. 886, Supplt. to the Ry. Gazette, 
May 1. 
KAAN (E. R.). — Main-line electrification through- 

it the world, (5200 words & fig.) 
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Railway Magazine. (London.) 


1936 656 .1 (.41) 
Railway Magazine, May, p. 313. 
JACKSON (W. N.). — Replacing a railway. Lon- 


donderry & Lough Swilly System. (3300 words & fig.) 


1936 621 .132.1 (.41) 
Railway Magazine, May, p. 345. 


Locomotive. No, 1. — The Irish Railways. (900 words 
& fig.) 


1936 385. (09 .1 (.41) 
Railway Magazine, May, p. 347. 
NOCK (O. S.). — The N. C. C. Section of the L. M. 


S. R. (3500 words & fig.) 


Railway Mechanical Engineer. (Philadelphia. 
1936 621 .13 (01 (.73) & 621 .132.3 (.73) 


Railway Mechanical Engineer, April, p. 135, 
Pennsylvania streamline steam locomotive. 
words & fig.) 


1936 621 .135.2 (.73) 


Railway Mechanical Engineer, April, p. 136. 


Roller-bearing journal box with lateral-motion. (1 200 
words & fig.) 


(1 000 


1936 621 .131.1 
Railway Mechanical Engineer, April, p. 138. 

WY GNININEDIRS (1B, I), Horse-power and grate area. 
(3 000 words, 9 tables & fiy.) 

1936 625 .25 


Railway Mechanical Engineer, April, p- 142. 
SILLCOX (L. K.). — Brakes for modern high speed 


trains. — Improvements made in brakes to meet new 
conditions. (3700 words & fig.) 

1936 656 .222.1 
Railway Mechanical Engineer, April, p. 145. 

DE BELL (G. W.). — Effect of natural winds on 
air drag. (1100 words & fig.) 

1936 621 .43 (.73) 


Railway Mechanical Engineer, April, p. 147. 

Diesel-electric freight locomotive. (1500 words & 
fig.) 

1936 621 133.3 & 621 .392 
Railway Mechanical Engineer, April, p. 151. 

Some notes on boiler welding. (1 100 words.) 


1936 625 .245 (.73) 
Railway Mechanical Engineer, April, p. 156. 

Four weeks to rebuild 100 Reading automobile cars, 
(1300 words & fig.) 


1936 625 .236 (.73) 
Railway Mechanical Engineer, April, p. 161. 

Passenger car sash washing machine. (500 words & 
fig.) 
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1936 625 .26 (.73) 
Railway Mechanical Engineer, April, p. 165. 

NEALEY (J. B.). — Spring manufacture at Altoona 
shops. (1000 words & fig.) 


Railway Signaling. (Chicago.) 


1936 656 .259 (.73) 


Railway Signaling, April, p. 193. 
Yard entrance in Montreal remotely controlled, (2 400 
words & fig.) 
1936 
Railway Signaling, April, p. 196. 
Remote control replaces a mechanical interlocking on. 
the Louisville & Nashville. (2 800 words & fig.) 


625 .162 (.73) 


656 .259 (.73) 


1936 
Railway Signaling, April, p. 201. 
Automatic crossing gates installed on the Louisville 
& Nashville. (2700 words & fig.) 


1936 625 162 (.73) & 656 .259 (.73) 
Railway Signaling, April, p. 205. 

CORREY (C. L.). — Crossing signal at Erie, Pa. 
(1800 words & fig.) 


1936 
Railway Signaling, April, p. 207. 
Automatic gates tested by Burlington. (5 200 words, 
tables & fig.) 


625 .162 (.73) 


The Locomotive. (London.) 


1936 G2ieel 32a Gri) 
The Locomotive, April 15, p. 100. 
SOOLE (G. H.). — Locomotive of the Mountain 


Section, Canadian Pacifie Ry. (2400 words & fig.) 


1936 
The Locomotive, April 15, p. 104. 
Developments in boiler feeding, (1200 words & fig.) 


621 .133.7 


1936 
The Locomotive, April 15, p. 109. 
New Beyer-Garratt locomotive, Algerian Railways. 
(2500 words & fig.) 


1936 
The Locomotive, April 15, p. 118. 
. % mineral railway in Sierra Leone. (1100 words & 
ig. 
1936 
The Locomotive, April 15, p. 120. 
Diesel-electric railcars, Czechoslovakian State Rail- 
ways. (600 words & fig.) 


621 .132.8 (.65) 


625 .1 (.66) 


621 .43 (.434) 


1936 621 .43 (.43) & 656 .222.1 (.43) 
The Locomotive, April 15, p. 121, 


The Berlin-Cologne « Flyer ». (1200 words & fig.) 


1936 ; 625 ou 
The Locomotive, April 15, p. 130. 

Air-cooled coach for the French Colonial Railways! 
(550 words.) | 


The Oil Engine. (London.) 


1936 621 Ag 
The Oil Engine, March, p. 344. 
Diesel express main line trains (Denmark). — Fouy 


1100-b.h.p. units ordered. (600 words & fig.) | 


1936 ; 621 .43 (.67) 
The Oil Engine, March, p. 390. 
950 b.h.p. diesel locomotives. — Pressure-chargec 


engines for two Congo-Ocean Railway locomotives. (80 
words & fig.) 


1936 
The Oil Engine, March, p. 350. 
Railcar progress and prospects. 


621 .4: 
{ 


(1600 words & ‘ig, 


621 .43 (.42} 


1936 
The Oil Engine, March, p. 356. 
An L. M. §, Railway diesel-electric locomotive. (1 60 
words & fig.) 


1936 621 .43 (.73 
The Oil Engine, March, p. 362. 

MANN (Ch. F. A.). — America’s finest diesel trai 
(Baltimore & Ohio Railroad.) — Two 900 b.h.p. Winto 
engines in a locomotive hauling a special train designe} 
for diesel and steam power comparison. (1000 words 
fig.) 

1936 
The Oil Engine, April, p. 375. 

4000-b.h.p. locomotives for Paris-Riviera service 
to be completed this year, (Maximum 80 m.p.h.) (9 
words & fig.) 


621 .43 (.4 


1936 
The Oil Engine, April, p. 396. 
Diesel shunting locomotives for home and oversea 
(Armstrong-Withworth oil-electric locomotives for t 
L. M. 8. R. and the B, B. & C. I. Ry. (1300 words 


fig.) 


621 .43 (.4 


1936 
The Oil Engine, May, p. 4. 


Belgium’s new Diesel express train service. (5 
words & fig.) 


1936 
The Oil Engine, May, p. 27. 


The merits of horizontal and vertical engines. (74 
words.) 


1936 
The Oil Engine, May, p. 28. 


MANN (Ch. F. A.), — Latest American Diesel tra 
development. (1200 words & fig.) 


621 .43 (.49 


621 . 


621 .43 (.7 
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Transit Journal. (New York.) 


1936 621 .336 (.73) 


-ransit Journal, April, p. 110. 


MURPHY (H. S.). — Wire breaks becoming a rarity. 
600 words & fig.) 


1936 625 .614 (.73) & 625 .62 (.73) 
“ransit Journal, April, p. 113. 
Brooklyn tries light concrete track. (600 words & fig.) 


In Spanish. 


Anales de la Asociacién de Antiguos Alumnos 
del I. C. A. I. (Madrid.) 


—~-:1936 621 .335 
inales de la Asociacién de Antiguos Alumnos del I. C. 
A. I., abril, p. 187. 


| VAZQUEZ LAZARO (P.). — El control eléctrico en 
as locomotoras y automotores de corriente continua. 
2600 palabras & fig.) 


Los Transportes. (Madrid.) 
1936 656 .225 (.460) & 656 .261 (.460) 


os transportes, N° 423, 1 mayo, p. 97. 
Transportes especiales en « containers » 


de pro- 
riedad particular. (1400 palabras.) 


Revista de Ingenieria Industrial. (Madrid.) 
1936 625 .213 


evista de Ingenieria industrial, abril, p. 86. 
LAFFITTE (C.). — El funcionamiento de la sus- 
ensién de vehiculos. (1800 palabras & fig.) 


Revista del Consejo Administrativo 
e los Ferrocarriles Nacionales de la Republica 
de Colombia. (Bogota.) 


1936 625 .3 
evista del C. Ad. de los FF. CC. Nac. de la Reptiblica 
de Colombia, enero-febrero, p. 6. 


Consideraciones generales sobre el uso de la cremallera. 
10500 palabras & fig.) 


Revista de Obras Publicas. (Madrid.) 


1936 624 .63 (.460) 
Revista de Obras Publicas, N° 10, 15 de mayo, p. 185. 
VILLALBA GRANDA (C.). — El puente sobre el rio 
Guadalhorce, en Pizarra, Malaga. (2 400 palabras & fig.) 


1936 62. (01 
Revista de Obras Publicas, N° 10, 15 de mayo, p. 199. 


Calculo de barras gemelas de acero sometidas a com- 
presion simple. (1500 palabras & fig.) 


In italian, 
peer ee SS eee 


La tecnica professionale. (Firenze.) 
1936 385.57 


La tecnica professionale, maggio, p. 110. 
EILIPPINT (A.); — Le applicazioni della psicotecnica 
nell’ esercizio ferroviario. (1400 parole.) 


L’Ingegnere. (Roma.) 
1936 


L’Ingegnere, maggio, p. 237. 

COLONNETTI (G.). — Sulla attendibilita delle prove 
di resistenza a compressione su cubi prelevati da ele- 
menti di costruzioni in conglomerato cementizio. (2000 
parole & fig.) 


62. (01 & 691 


Niederlandisch, 


Spoor- en Tramwegen. (Utrecht.) 


1936 656 .254 
Spoor- en Tramwegen, nt 10, 12 Mei, p. 221. 

Eenheid bij het signaleeren van overwegen, (1 900 
woorden.) 


1936 656. 
Spoor- en Tramwegen, nt 10, 12 Mei, p. 224. 
JAGT (A. G.). — De spoorwegen en het verkeers- 


probleem, (4200 woorden.) (Slot volgt.) 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poincon, Bruxelles. 
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016. 385. (02 ] 


I. — BOOKS. 
1936 621 .43 -(.43) 
In French. BORN (E.). 
Die Schnell- und Leichttriebwagen der Deutschen 
Reichsbahn im Bild. : 
36 656 (.44) Berlin, Technische Hochschule und Verkehrswissen- | 


CH-SEE (A.), 

) coordination des moyens de transports intérieurs 
rance. 

ris, Librairie technique et économique, 17, rue de 
tantinople. 1 volume, 216 pages. 

35 
TIAU. 
s transports en Belgique et leur coordination. 
uxelles, Comité Central Industriel de Belgique. 
sume, 262 pages. 


36 
FERNAUX (R.). 
3 Grands Réseaux de Chemins de fer francais. Année 


656 (.493) 


385 (.44) 


ris, Dunod, 92, rue Bonaparte. 1 fascicule, 40 pages 
carte. 


36 691 & 721 9 
ELIAN (G.). 


ton armé, calcul rapide et précis des sections. 
ris, Dunod, 92, rue Bonaparte. 1 volume, 156 pages, 


ubleaux, 7 planches et 11 figures. (Prix: 48 Fr. 
ais.) 
36 385. (08 (.493) 


pports présentés par le Conseil d@’Administration et 
e Comité de surveillance de la Société Nationale 
themins de fer Vicinaux de Belgique. Année 1935. 
ixelles. Secrétariat de la Société, rue de la Science. 
ume, 133 pages et 1 carte. 


in German. 


36 669. (02 
Iminium-Taschenbuch. 

‘lin, Aluminium-Zentrale, Abt. Literarisches Biiro, 
nd, 377 Seiten mit Bildern. (Preis: 2 R.M.) 


schaftliche Lehrmittelgesellschaft m. b. H. bei der Deut- 


schen Reichsbahn. 1 Band, 39 Abbildungen. (Preis : 1.80 
R.M.) 
1936 536 


BOSNJAKOVIC (Fr.). 


Technische Thermodynamik. 
Dresden und Leipzig, Theodor Steinkopff. 1 Band, 205 


Seiten, 3 Tafeln und 176 Bildern. (Preis : 14 R.M.) 
1936 669 & 691 
Die Korrosion metallischer Werkstoffe. 

Leipzig, 8. Hirzel. 1 Band, 560 Seiten. (Preis 

37.50 R.M.) 

1936 721 9 
Stahi im Hochbau. 

Berlin. Julius Springer. 1 Band. (Preis : 12 R.M.) 
1936 62. (02 


STUCKLE (R.). 

Uhlands Ingenieur-Kalender 1936. 

Leipzig. Alfred Kroner, 1 Band. 1350 Seiten mit Bil- 
dern. (Preis : 5.40 R.M.) 


1936 
WESCHE (H.). 

Die Brennstoffe. 

Stuttgart, Ferdinand Enke. 1 Band, 137 Seiten, 46 
Zahlentafeln und 108 Bildern. (Preis : 1260 R.M.) 


621 .116 


In English. 


1936 656 .25 (06 (.73) 
ASSOCIATION OF AMERICAN RAILROADS. Signal 
Section Proceedings. ‘ 
Minutes forty-secend annual meeting Chicago, T]l., 

March 9 and 10, 1936. 
New York Published by the Signal Section, A. A. R. 
30. Vesey Street. New York, N. Y. 


(1) The numbers placed over the title of each book are those of the decimal classification 


proposed by the Railway Congress 


ointly with the Office Bibliographique International, of Brussels. (See « Bibliographical Decimal Classification as applied to 
way Science », by L. Wetssensrucn, in the number for November 1897, of the Bulletin of the International Railway Congress, 


509). 


O* 
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1936 | 62. (02 


CHATTERJEE (Bhim Chandra), B. A., Ba isc 
The hydro-electric practice in India. 
Benares City (India). S. N. Chatterjee, 1, Laksha-road. 
Two volumes. (Price : 50 Rs.) 


1936 
ERATED MALAY STATES. =f : 
eS paliays report for the year 1935, by D. H. ELIAS, 
M. C., General Manager, F. M. 8. Railways. 
Kuala Lumpur. Printed at the Federated Malay States 
Government Press by W. H. Wyatt, Government Printer. 
84 pages, tables, fig. and a map.) 


385. (08 (.91 


1936 62. (01 


FILON (L. N. G.), C. B. E., M. A. , 

A manual of photo-elasticity for engineers. 

London, E. ©. 4. Cambridge University Press. Fetter 
Lane. (Price: 5 sh. net.) 


1936 
JAKEMAN (Adelbert M.) 
Old covered bridges. 
Brattleboro, Vt. (U. S. A.). 
Daye Press. (6 1/2 x 10 inches), 107 pp. (Price : 


1936 385. (08 (.73) 
KANSAS CITY SOUTHERN RAILWAY COMPANY. 

Thirty-sixth annual report for the fiscal year ended 
December 31, 1935, 

Kansas City. Published by General Offices of the 


624 .7 


Published by Stephen 
§ 2.50.) 


Company. 40 pages. 
1936 625 .235 
MORSE (H. M. R.), A. M. I. Loc. E., Works Manager, 
Carriage, North Western Railway; & SINDHU 


(B2S:), B. Se. (Hng.), A.M. 0. He, AC Ma. bocs Be 
Assistant Works Manager, Carriage, North Western 
Railway. 
Paint flaking on railway carriages. 
Delhi (India). Copies obtainable from : The Manager 
of Publications. 387 pages. (Price: As. 7 or 9 d.) 


1936 385. (08 (.439) 
ROYAL HUNGARIAN STATE RAILWAYS. 

Brief survey of the annual report of the Royal Hun- 
garian State Railways for the fiscal year 1934-35, ended 
June 30th, 1935. 

Budapest. Published by the Direction of the Royal 
Hungarian State Railways. Andrassy Ut. 73. 32 pages. 


1936 . 625 143.4 & 625 144.1 
SIMS (A. Ney IB}. Se. (Eng.), Assoc. M. Inst. C. E. Offi- 
ciating Deputy Chief Engineer, North Western Rail- 
way. 
The maximum length of rails as affected by the range 
of temperature and the design of the rail joint. 
Pee eae Copies obtainable from : The Manager 
0 ublications. Technical Paper No. 297. 20 pages. 
(Price As, 5 or 6 4.) : a 


1936 i. Ae 621 392 & 625 13 
Specifications for design, construction, alteration and 
eee of highway and railway bridges by fusion wel- 
ing. 

oo New York. Published by American Welding Society, 
33, W. 39th Street, New York, (Price : $ 1.00.) : 


SOT ST 


1936 385. (08 (.68 


UNION OF SOUTH AFRICA. : 
Report of the Railways and Harbours Board for an 


year ended 3lst December 1935. ; } 
“ Capetown. Cape Times Ltd. 74 pages. (Price®: 3 sl} 


In Spanish. | 


de la TORRE (E.). 
Anuario de ferrocarriles y tranvias, a 
Madrid, Enrique de la Torre, calle de San Vicent) 
Alta, 58, principal. 1 volumen (15 x 21), 390 paginas 
(Precio : j 


7.50 pesetas.) | 
1936 


| 

656 (.46 

El problema de la coordinacién del automévil con 4 
ferrocarril en el transporte de mercancias por carreter, 
Madrid, Asociacién General de Transportes por “ 

/ 


1936 6 

Coordinacién de transportes. q.. 

Buenos Aires, Direccion Nacional de Vialidad. 1 va 
lumen, 327 paginas y figuras. 

1935 385 (.460) 


Férrea. 1 folleto de 11 paginas. 


1936 624 . 

Fundamentos para el calculo y proyecto de puent 
de hormigén armado. 

Buenos Aires, Direccién Nacional de Vialidad. 1 follet 
de 43 paginas y figuras. 


1936 656 (.46 

La influencia del automdvil en el desnivel de la bala 
za de pagos. 

Madrid, Asociacién de transportes 
1 folleto, 20 paginas y figuras. 


1936 385. (08 (.46 

Memoria del Consejo de Administracién de la Co 
pania Nacional de los Ferrocarriles del Oeste de E/ 
pafia. HEjercicio de 1935, 

Madrid, Secretaria de la dicha Compafifa. 1 volume 
56 paginas. 


1936 385. (08 (.46 

Memoria que presenta el Consejo de Administracion 
la Junta General de sefiores accionistas de la Co 
pafiia de los Ferrocarriles de Madrid a Zaragoza y 
Alicante. Hjercicio de 1935, 

Madrid, Secretaria de la dicha Compafiia. 2 voly 
menes, 113 y 393 paginas. 


por via férre} 


In Polish. 


1935 
TADEUSZ STRYJECKI. 
Ocena laboratoryjna stanu sanitarnego dworcodw 
lejowych Dyrekcji Warszawskiej, (Appréciation de 1 
boratoire de l’état sanitaire des gares de la Directis 
des chemins de fer d’Etat & Varsovie.) 
Warszawa, Z. Pracowni Chemicano-Bakterjologieza 
Sanitarjatu D. O. K. P. 50 stron. 


351 .77 (.43¢ 


016. 385. (05 ] 


In French. 


Annales des ponts et chaussées. (Paris.) 
936 691 


tales des ponts et chaussées. mars, p 338. 

[ARY. — Etude de la vibration du béton. (4 300 
is & fig.) 

936 624 .2 
tales des ponts et chaussées, avril, p. 415. 
[ERIAUX (A). — Etude graphique d’une poutre 
tinue sur appuis incompressibles simples ou encas- 
» (1 400 mots & fig.) 


Arts et Métiers. (Paris.) 
36 621 .43 
s et Métiers, mai, p. 89. 
‘injection du combustible dans les cylindres de 
eurs Diesel. (10400 mots & fig.) 


Bulletin de la Société des ingénieurs civils 
de France. (Paris.) 


336 621 .13, 621 .133.5 & 621 134.3 
. de la Soe. des ing. civ. de France, mars-avril, p. 103. 
HAPELON (A.). — Les progrés récents de la loco- 
ive 4 vapeur. Influence respective des améliorations 
mrtées au circuit de vapeur, a la surchauffe, A la 
idiére et a l’échappement. (16500 mots, 1 tableau 


ig.) 


36 621 .116 
. de la Soc. des ing. civ. de France, mars-avril, p. 187. 
GEON. — Les procédés modernes d’épuration des 
< de chaudiéres ct l’élimination des tartres. (6700 
B & fig.) 


136 621 .332 (.494) 
| de la Soc. des ing. civ. de France, mars-avril, p. 207. 
{ESZ. — La ligne a haute tension du Gothard et 
onstruction. (6000 mots & fig.) 


Bulletin de l’Union internationale 
des chemins de fer. (Paris.) 


136 385 .113 (.42) 
de l'Union intern. des ch. de fer, juin, p. 189. 
JERRINGTON (C. E. R.). — Les quatre grandes 
agnies de chemins de fer de Grande-Bretagne pen- 
Texercice 1935. (Suite.) (6 800 mots.) 


136 656 (.44) 
_ de l'Union intern, des ch. de fer, juin, p. 201. 


coordination en France des transports ferroviaires 
sriens. (3500 mots.) 
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II. — PERIODICALS. 


1936 385. (06 
Bull. de ?Union intern, des ch. de fer, juin, p. 205. 

Activité des principaux organismes internationaux de 
chemins de fer autres que l’U. I. C. (10 200 mots.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 


1936 656 .24 
Bull. des transp. intern, par ch. de fer, mai, p. 235. 

Dommages-intéréts 4 la charge du chemin de fer, en 
cas d’erreur dans le caleul des frais de transport. (2 400 
mots.) 


1936 313 .385 (.47.1) 
Bull. des transp. intern. par ch. de fer, mai, p. 267. 

Statistique des chemins de fer de l’Etat finlandais 
pour les années 1933 et 1934. (500 mots.) 


Bulletin technique de la Suisse romande. ( Vevey.) 
1936 691 & 693 


Bull. techn. de la Suisse romande, no 13, 20 juin, p. 145. 


BOLOMEY (J.). — Etanchéité des ouvrages en béton 
et en magonnerie, Généralités. (1 600 mots.) (A suivre.) 


Bulletin technique de l'Union professionnelle des 
Inspecteurs techniques et des chefs de section 
des chemins de fer belges. (Bruxelles.) 


1936 621 33 (.493) 


Bull. techn. de PUnion profes. des Inspecteurs techn. 
et des chefs de section des ch. de fer belges, 15 juin, 
Doe 

VANDERSTRAETEN (E.). — L’électrification de la 
ligne Bruxeles-Anvers. (3700 mots & fig.) 


Chronique des transports. (Paris.) 
1936 385 .113 (.44) 


Chronique des transports, no 10, 25 mai, p. 2. 
La Compagnie du Paris-Lyon-Méditerranée en 1935. 
(2.000 mots.) 


Génie civil. (Paris.) 


1936 625 .113 & 625 144.2 
Génie civil, no 2807, 30 mai, p. 509. 
THENIER DE LA NEUVILLE (P.). — Les raccor- 


dements des courbes circulaires avec les alignements 
droits. Influence de augmentation des vitesses. (3 300 
mots & fig.) a 
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1936 656 .222.1 (.4) 


Génie civil, no 2807, 30 mai, p. 518. 
PONDEVEAUX (L.). — Tstat actuel des grandes 
relations ferroviaires en Europe. (1 600 mots.) 


1936 ie 625 .13 & 625 144.2 


Génie civil, no 2808, 6 juin, p, 532. 

THENIER DE LA NEUVILLE (P.). — Les raccor- 
dements des courbes circulaires avec les alignements 
droits, Influence de augmentation des vitesses. (4500 


mots & fig.) 


1936 
Génie civil, no 2808, 6 juin, p. 540. 
Automotrices Diesel-électriques du Ferrocarril pro- 
vineial de Buenos-Aires.. (1 800 mots & fig.) 


621 .43 (.82) 


1936 


Génie civil, n° 2809, 13 juin, p. 556. 


FAIVRE (L.). — Exécution de pieux moulés dans 
le sol par forage ou « décarottage >. (1900 mots & fig.) 


1936 624 .9 


Génie civil, n° 2809, 13 juin, p. 560. 
L’ctude sur modéles des charpentes hyperstatiques. 
Appareil dessai Enery. (1 700 mots & fig.) 


1936 656 .254 


Génie civil, n° 2809, 13 juin, p. 564. 
Les installations radiotéléphoniques dans les trains. 
(1000 mots & fig.) 


1936 536 
Génie civil, n° 2809, 13 juin, p. 566. 

L’enthalpie. (800 mots.) 

La Technique moderne. (Paris.) / 

1936 691 & 721 4 
La Technique moderne, n° 11, 1° juin, p. 397. 

FINOT (M). — ha pervibration des revétements de 
galeries souterraines. (2300 mots & fig.) 

1936 621 33 (.3) 


La Technique moderne, n° 11, 1°" juin, p. 407. 
MERCIER (A.). — ITélectrification des voies fer- 
rées en 1935. (4800 mots.) 


La Technique moderne, n° 12, 15 juin, p. 435. 


PORTIER (H.). — Le magnésium et les alliages 
ultra-légers, (3800 mots, 2 tableaux & fig.) 


669 


Les Chemins de fer et les Tramways. (Paris.) 
1936 621 .43 
Les Chemins de fer et les Tramways, juin-juillet, p. 130. 


L’emploi des i 0 ; : 
ane aes automotrices sur les lignes secondaires. 


T2161 


1936 621 .335 (.73) & 621 
Les Chemins de fer et les Tramways, juin-jui 
KEULEYAN. — Train automoteur ar : 
nois central < Green Diamond ». (1200 mots & ff 


1936 621 .33 cs 


Les Chemins de fer et les Tramways, juin-juillet, p. 1y 
L’électrification de la ligne Paris-Le Mans (sui 
(600 mots & fig.) 


1936 656 . 


Les Chemins de fer et les Tramways, juin-juillet, p. 1 
GUIRAUD (H.): :— Les servo-moteurs de levi 
mécaniques dans les postes @aiguillages. (2600 mc 


& fig.) 


} 


656 225 & 656 2 


1936 
Les Chemins de fer et les Tramways, juin-juillet, p. 1) 
FARON (L.). — Les transports par containe: 
(5 400 mots.) 


1936 621 .135.4 & 625. 
Les Chemins de fer et les Tramways, juin-juillet, p. q| 
RACZ (E.). — Marche en courbe du matériel 
chemins de fer. Détermination des efforts en résult 
sur les chassis et bogies. (3 600 mots & fig.) (A suivry 


| 


L’Ingénieur-Constructeur. (Paris. ) 


1936 624 .63 (4 
L’Ingénieur-Constructeur, mai-juin, p. 3820. 
BEAUSSOLEIL (J.). — Construction d’un pont 


la « Grande Creuse », A Ténéze. (2700 mots, 2 table 
& fig.) 


1936 
L’Ingénieur-Constructeur, mai-juin, p. 3835. 
ROUZET (L.). — Contribution 4 la théorie de} 
résistance des matériaux appliquée au calcul des 
sorts. (4200 mots & fig.) 


62. 


{Industrie des voies ferrées et des transp 
automobiles. (Paris.) 


1936 621 
L’Ind. des voies ferrées et des transp. automob., a 

p. 65. 

BENS (P.). — Une nouvelle boite de vitesses « 


synchronis¢ée » pour automotrices. (2800 mots & f/ 


1936 656 1 ( 
L’Ind. des voies ferrées et des transp. automob., a 


(Dy (le 


La réglementation des transports sur route 
Etats-Unis. (1400 mots.) 
1936 385. (01 ( 


L’Ind. des voies ferrées et des transp. automob., 
p. 90. P| 
VENTE. — Une création impériale 

Océan ». (6000 mots & fig.) 


« Le Co 


| 


; 
/ 


Revue générale des chemins de fer. (Paris.) 
936 621 132.8 (.65) 


mae générale des Chemins de fer, juin, p. 395. 

UCLUZEAU. — Locomotive articulée Garratt dou- 
Pacific 231 + 132 pour trains express et rapides, 
p normale, des Chemins de fer algériens. (9 800 mots 
fig.) 
936 


ue générale des Chemins de fer, juin, 


625 .258 (.44) 
p. 415. 


EVI (R.). — Le frein de voie Marchais. (3 600 
is & fig.) 
36 621 .33 (.44) 


ue générale des Chemins de fer, juin, p. 422. 

EH BOYSSON (L.). — Les lgnes de transport 
ergie électrique 4 trés haute tension et l’électrifi- 
on des chemins de fer PO-Midi. (2300 mots & fig.) 


936 621 .131.3 
ue générale des chemins de fer, juin, p. 427. 

ENEVEY (C.). — De quelques dispositifs préco- 
's par certains inventeurs pour diminuer la résis- 
se 4 Pavancement des véhicules. (2.000 mots & fig.) 


936 656 .222.5 (.44) 
ue générale des Chemins de fer, juin, p. 431. 
ARRAND (G.). — Le nouvel indicateur des che- 
s de fer franeais. (2200 mots & fig.) 


Revue universelle des mines. (Liége.) 
936 

ue universelle deg mines, juin, p. 247. 

ANZE (J.). — Le probléme du conditionnement 
Pair. (7200 mots & fig.) 


697 


Traction nouvelle. (Paris.) 


336 621 .43 
stion nouvelle, mai-juin, p. 74. 
ARSONNIN. — Les automotrices hier, 
ain. (6000 mots & fig.) 


136 621 .43 ex 
stion nouvelle, mai-juin, p. 84. 

ENON. — L’exploitation par « de Dietrich » sur 
sace-Lorraine. (1600 mots & fig.) 

36 621 .43 (.44) 


-tion nouvelle, mai-juin, p. 86. 


aujourd’hui, 


automotrice standard JHst-Nord-PO-Midi (1800 
5 & fig.) 

136 621 .132.8 (.489) & 621 .48 (.489) 
tion nouvelle, mai-juin, p. 90. 

UNCK. — les automotrices et les locomotives 
el au Danemark. (5000 mots & fig.) 

136 621 .43 


‘tion nouvelle, mai-juin, p. 102. 
ARODI (H.). — Réflexions sur 
criques. (2400 mots & fig.) 


les transmissions 
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In German. 


Die Lokomotive. (Wien.) 


1936 621 .43 (.436) 


Die Lokomotive, Mai, 8. 77. 

JUDTIMANN (O.). — Triebwagen mit Diesel-elektr. 
Antrieb, Reihe VT 42 der Oe. B. B. (1800 Wérter und 
Abb.) 


Die Reichsbahn. (Berlin.) 


1936 621 .132.8 (.43) & 625 .23 (.43) 
Die Reichsbahn, Heft 20, 18. Mai, S. 410. 

GERTEIS. — Die doppelstéckige Zugeinheit Bauart 
Liibeck. (1600 Wéorter und Abb.) 


656 .257 (.43 
Mai, S. 461. 
Befehlstellwerk Mainz 


1936 
Die Reichsbahn, Heft 22, 27. 
NEUMANN (G). — Neues 
Hbf. (1500 Worter und Abb.) 


1936 656 .224 te) & 656 .225 (.43) 
Die Reichsbahn, Heft 24, 10. Juni, S. 495. 


Neuzeitliche Biconbalnvermehrstragcn im Personen- 
und Gtiterverkehr. (5 600 Worter.) 


Glasers Annalen. (Berlin.) 


1936 656 .225 (.73) 
Glasers Annalen, Heft 10, 15, Mai, 8S. 104. 

WERNEKKE. — Giiterverkehr in New-York. (1 800 
Worter und Abb.) 

1936 621 .131.7 


Glasers Annalen, Heft 11, 1. Juni, 8. 116. 
NORDMANN. — Heissdampf- oder Nassdampf-Ran- 
gierlokomotiven ? (5700 Wérter und Abb.) 


1936 621 135.1 
Glasers Annalen, Heft 11, 1. juni, S. 121. 

MEINEKE (F.). — Die Entwicklung des Lokomo- 
tivrahmens. (3 200 Wéorter und Abb.) 

1936 621 .335 
Glasergs Annalen, Heft 11, 1. Juni, S. 124. 

TETZLAFF (H.). — Entwicklungsgang der elektri- 
schen Lokomotiven. (6300 Worter und Abb.) (Schluss 
folet.) 

1936 621 .43 (.48) 
Glasers Annalen, Heft 11, 1. Juni, §. 131. tere 

ZIELKE (G.). — Die ersten dreiteiligen Schnelltrieb- 


wagen der Deutschen Reichsbahn. (5000 Wo6rter und 


Abb.) 
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Organ fir die Fortschritte des Eisenbahnwesens. 
(Berlin.) 
624 .32 (.436) 


Eisenbahnwesens, 


1936 
Organ fiir die Fortschritte des 
Heft 10/11, 20. Mai, S. 187. 
KERN (R.). — Der Umbau der Briicke tiber den gros- 
sen Wehrgraben bei Hallstatt. (700 Worter und Abb.) 


624 32 (.436) 


Hisenbahnwesens, 


~ 1936 
Organ fiir die Fortschritte des 
Heft 1911, 20. Mai, S. 189. 
BEZEMEK (J.). — Der Umbau der Ramingbach- 
briicke bei Steyr. (1900 Wéorter und Abb.) 


1936 625 .19 (.436) 

Organ fiir die Fortschritte des Hisenbahnwesens, 
Heft 1911, 20. Mai, S. 197. 

RAUCHBAUER (A.). — £Wildbachverbauungen. 


(900 Worter und Abb.). 


1936 
Organ fiir die Fortschritte des 
Heft 1911, 20. Mai, S. 199. 
WEBER (H.). — Lawinen- und Steinschlaggalerien 
bei den Osterreichischen Bundesbahnen, (2 300 Worter 
und Abb.) 


1936 
Organ fiir die Fortschritte des 
Heft 1911, 20. Mai, S. 203. 
LEHNER. — Neuere Kleinlokomotiven der Oster- 
reichischen Bundeusbahnen. (4300 Worter und Abb.) 


625 .19 (.436) 


Eisenbahnwesens, 


621 .132.1 (.436) 


Hisenbahnwesens, 


1936 
Organ fiir die Fortschritte des 
Heft 1911, 20. Mai, S. 209. 
PREITNER (H.). — Neue dieselelektrische Trieb- 
wagen der Osterreichischen Bundesbahnen. (4000 Wér- 
ter und Abb.) 


1936 
Organ fiir die Fortschritte des 
Heft 1911, 20, Mai, 8. 214. 


ALTMANN (F.). — Uther die Dampfersparnis durch 
ee en dute von Ventilsteuerungen. (5 900 Wiorter und 
ADD. ) 


621 .43 (.436) 


Kisenbahnwesens, 


621 .134.3 


Kisenbahnwesens, 


1936 
Organ fiir die TFortschritte des 
lekeige Me by iia, Sp OBEY 
STIELER (C.). — Wirtschaftliche und praktische 
Gesichtspunkte bei der Neufertigung und Instandset- 
zung von Wagen. (2000 Worter und Abb.) 


621 392 & 625 .2 


Hisenbahnwesens, 


1936 
Organ fiir die Fortschritte des 
Heit 12) lb; Juni, S. 237, 
MAUERER. — Schweissgerechtes Konstruieren im 
Fahrzeugbau. (2400 Warter und Abb.) 


621 392 & 625 .2 


Eisenbahnwesens, 


1936 621 .392 (.43) & 625 .23 (.4 
Organ fiir die Fortschritte des Hisenbahnwesen 
Heft 12, 15. Juni, S. 241. : 
BODEN (F.). — Schweissen beim Neubau von Pe 
sonenwagen der Deutschen Reichsbahn. (3 800 Wért« 


und Abb.) | 


1935 621 .392 & 625 , 
Organ fiir die TFortschritte des Hisenbahnwesen 
Heft 12, 15. Juni, 8. 248. | 
SCHINKE, — Erfahrungen mit geschweissten Giites 


wagen der Normalbauart. (4200 Wéorter und Abb.) 


1936 621 392 & 625 .24 
Organ fiir die Fortschritte des Hisenbahnwese1 


Heft 12) slo, dunt, as. 2o76 j 

WOLFGANG BODE. — Schweissen im Wagenneubd 

bei Grosseiiterwagen und Kiibelwagen. (5 200 Wort) 
und Abb.) 


Zeitschrift des Vereines Deutscher Ingeniew 
(Berlin.) 


1936 
Zeitsch. des Ver. deutsch. Ing., Nr. 22, 
‘S. 693. ' 
MAUCK (P.), HEISE (G.), WALDSTATTEN (K. { 
und LUTTICH (W.). — Doppelstéckiger Stromlini 
zug fiir 120- Km/h. (3600 W6rter und Abb.) 


1936 62. () 
Zeitsch. des Ver. deutsch. Ing., Nr. 22, 30. M@ 
S: 698. 
SEEGER (G.). — Dauerfestigkeit unter Drucky 
spannung. (600 W®orter und Abb.) 
1936 62. (01 & 
Zeitsch. des Ver. deutsch. Ine. Nr 245513) de 
S. 741. 
WIDEMANN (M.). — Zerstérungsfreie Priif 


schwermetallischer Werkstiicke mit ultrakurzwelli 
Rébntgenrstrahlung. (3000 Worter und Abb.) 


1936 669 } 
Zeitsch, des Ver, deutsch; “Ino. INT) 240 13s 
Saale 


SCHRERER (R.) und ZIELER (W.). — Fehler 
Stahl. (3 700 Wéorter und Abb.) 


1936 62. 

Zetsch, des Wer. deutsch, Ine. Nris 24s 3heim 
S. 755. 

NITSCHE (R.), — Priifung von Fertigstiicken 


Pressstoff auf mechanische Stoffeigenschaften. (2 
Worter und Abb.) 


1936 621 
Zeitsch. des Ver. deutsch. Ing. Nr. 25, 20) Jim 
S. 769. 


SCHMIDT (F. A. F.). — Vereleichende Untersucht 
gen der Verbrennungs- und Arbeitsvorginge an Mo 
ren verschiedener Arbeitsverfahren. (6600 Wor 
und Abb.) / 


1936 691 


itsch. des Ver. deutsch. Ing., Nr. 25, 20. Juni, 


KAPPLER (Fr.). — Neuzeitliche Entrostungsver- 
ren. (2100 Worter und Abb.) 


Zeitschrift fur das gesamte Eisenbahn- 
Sicherungswesen,. (Berlin.) 


1936 656 .254 

itschr. fiir das gesamte Hisenb.-Sicherunesw., Nr. 8, 
10. Juni, 8S. 85. 

KRAUSKOPF (L.). — Neuere Entwicklung auf dem 

sbiete der Zugbeeinflussung, (4300 Worter und Abb.) 

‘ortsetzung folegt.) 


Zeitung des Vereins mitteleuropaischer 
Kisenbahnverwaltungen. (Berlin.) 


1936 625 .163 (.436) 

itung des Vereins mitteleurop. Eisenbahnverw., Nr. 23, 
4, Juni, S. 447. 

SCHOBER (O.). — Elementarereignisse und deren 

‘kampfung auf der Arlbergbahn. (3700 Worter und 


1936 385 .1 (.492) 
itung des Vereins mitteleurop. Eisenbahnverw., Nr. 23, 
S. 454. 

ISSOT VAN PATOT (J. P. B.). — Die Ersparnis- 
assnahmen bei den Niederliindischen Hisenbahnen seit 
21. (5100 Worter und Abb.) 


1936 656 (.438) 

itung des Vereins mitteleurop. Eisenbahnverw., Nr. 24, 
11 Juni, 8. 467. 

SERAPHIN (P. H.). — Eisenbahn, Binnenschiffahrt 

d Kraftwagen in Polen. (4200 Worter und Abb.) 


1936 621 .43 (.436) 

itung des Vereins mitteleurop. Eisenbahnverw., Nr. 24, 
ily akonaiiy Sb E465 

PREITNER (H.). — Der neue Diesel-elektrische 

iebwagen der Osterreichischen Bundesbahnen. (1 900 

drter und Abb.) 


In English. 


Engineer. (London.) 
1936 669 .1 (06 (.42) 


gineer, No. 4193, May 22, p. 536. 

The embrittlement of high-tensile alloys at elevated 
nperatures, by W. EH. GOODRICH. — Creep and 
»wth of cast iron at elevated temperatures, by H. J. 
‘PSHLL, M. L. BECKER and C. G. CONWAY. — 
sernal stresses in sprine steel, by M. L. BECKER 
d ©. E. PHILLIPS. (5900 words and fig.) 


hk 


1936 621 .43 (.44) 
Engineer, No. 4193, May 22, p. 541. 
A producer gas railcar, (900 words and fig.) 


1936 621 .132.3 (.942) 
Engineer, No, 4193, May 22, p. 552. 

An Australian « streamlined » locomotive. (200 
words and fig.) 

1936 62. (01 & 669 1 
Engineer, No. 4193, May 22, p. 553. 

HANKINS (G. A.), BECKER (M. L.) and MILLS 
(H. R.). — Surface conditions and the fatigue resis- 
tance of steels. (3000 words and 5 tables.) 


1936 669 .1 (06 (.42) 
Engineer, No. 4194, May 29, p. 563. 
The Iron and Steel Institute, No. III. — Factors 


influencing the rate of attack of mild steels by typical 
weak acid media, by T. P. HOAR & D. HAVENHAND, 
(2.000 words.) 


1936 656 .281 (.42) 
Engineer, No, 4194, May 29, p. 581. 
The Ken viaduct derailment. (3 800 words and fig.) 


1936 621 43 & 621 8 


Hngineer, No. 4195, June 5, p. 604. 
An automatic clutch for railcars. (600 words and fig.) 


1936 665 .882 (06 

Engineer, No .4197, June 19, p. 647; Engineer, No, 4198, 
June 26, p. 689. 

The Twelfth International Acetylene Congress. (6 400 
words. ) 

1936 385. (092 
Engineer, No. 4197, June 19, p. 651. 

A, great locomotive engineer : Alfred de Glehn. (1 200 
words.) 

1936 62. (01 
Engineer, No. 4197, June 19, p. 653. 

Theory of fracture. (Read by Dr, HAIGH at the 
Royal Society Debate on June Ilth 1936.) (2000 
words.) : 


1936 725 .56 (.42) 
Engineer, No. 4198, June 26, p. 666. 

60 000 ton grain silo at Liverpool. (2500 words and 
fig.) 


1936 62. (01 & 669. 
Engineer, No 4198, June 26, p. 669. 

QUIRMEY (H.). — Further tests on the effect of 
time in testing. (3300 words and fig.) 


1936 621 .132.3 (.42) 
Engineer, No. 4198, June 26, p. 676. 

The <« Green Arrow » L. N. E. R. three-cylinder 
2-6-2 locomotive, (900 words and fig.) 


= {1b — 


1936 621 .132.5 (.54) 


Enoineer, No. 4198, June 26, p. 686. 
Metre-gauge locomotive for the Assam Bengal Rail- 
way. (600 words and fig.) 


1936 62. (01 


Engineer, No. 4198, June 26, p. 687. 
A direct-reading hardness testing machine. 
words and fig.) 


(1 100 


625 143.2 & 625 143.3 


1936 

The Metallureist, p. 187, Suppit. to the Engineer, 
June 26. 

HUMFREY (J. C. W.). — Internal fissures in rails, 
No. If. — The Sandberg Oven process. (2 600 words 
and fig.) 

1936 62. (01 


The Metallurgist, p. 141, Supplt. to the Engineer, 
June 26. 


Impact torsion tests. (600 words and fig.) 


Engineering. (London.) 
1936 669 .1 (06 (.42) 


Engineering, No, 3671, May 22, p. 564. 

Embrittlement of high-tensile alloy steels, by Mr. W. 
E. GOODRICH. — Creep and growth of five cast irons, 
by Mr. H. J. TAPSELL. — Fatigue resistance of spring 
steels, by Dr. G. A. HANKINS, Mr. M. L. BECKER 
& Mr. H. R. MILLS. — Internal stresses and their 
effect on the fatigue resistance of spring steels, by 
Dr. M. L. BECKER & Mr. C. HE. PHILLIPS. (4800 
words and 1 table.) 


1936 62. (01 & 624 .63 
Engineering, No. 3671, May 22, p. 566. 

Time yield and deformation stresses in a reinforced- 
conerete arch bridge. (600 words.) 


1936 
Engineering, No, 3671, May 22, p. 573. 
SCHROEDER (W. C.) & BERK (A. A.). — Action 
of solutions of sodium silicate and sodium hydroxide 
at 250 deg. C. on steel under stress. (2600 words and 
4 tables.) 


621 .116 


1936 665 .882 (06 
Engineering, No. 3674, June 12, p. 646; No. 3675, June 
19, p. 673. 
International Congress of Acetylene, Oxy-acetylene 
welding and Allied industries, (11000 words.) (To be 
continued. ) 


1936 
Engineering, No. 3674, June 12, p. 651, 
GOODRICH (W. E.). — The embrittlement of high- 


tensile alloy steels at elevated temperatures. (3 600 
words, fig. and tables.) 


669 .1 


9 
1936 62. (01 & 621 .89 
Engineering, No. 3675, June 19, p. 659. 
STEINER (L.). — The viscometrical inspection of 


lubricating oil in service. (2700 words and fig.) 


1936 
Engineering, No. 3675, June 19, p. 660. 
The converzazione of the Institution 
neers, (3600 words and fig.) 


1936 625 .143.2 (4 
Engineering, No 3675, June 19, p. 666. 
The testing of sorbitic steel rails. (2 200 words, 3 tay 
662. (.42 + .Te 


bles and fig.) 
1936 
Engineering, No. 3675, June 19, p. 671. 
British and American fuel practice. (2 600 words 


385. (072 (494 
685. | 


1936 
Engineering, No. 3676, June 26, p. 
The aerodynamics laboratory of the Swiss Feder 
Institute of Technology, Ziirich. (2 300 words and fig 


1936 656 1 (45 
Engineering, No, 3676, June 26, p. 6995. | 
Tramcar-carrying trailer. (1 000 words and fig.) | 


} 


1936 621 .132.3 (.45 
Engineering, No. 3676, June 26, p. 704. / 
2-6-2 type locomotives for the London and Nort 
Eastern Railway. (900 words and fig.) | 


1936 62. (01 & 721; 
Engineering, No, 3676, June 26, p. 709. 
BEAUFOY (lL. A.). — Deformeter analysis of | 


welded rigid-arch building. (3000 words, 
and fig.) : 


4 i || 


1936 
Eneineering, No. 3676, June 26, p. 712. 
Duplex drilling machine for flanged rails. (400 woy 
and tig.) 


621 .95 (4 


Engineering News-Record. (New York.) 


1936 624 51 (4 
Engineering News-Record, No. 18, April 30, p. 61a 
JONES (Ch. M.). — Largest and longest bri 
cables spun at new record rate, (3500 words and f 
1936 624) 


Engineering News-Record, No. 18, April 30, p. 62 
MEEM (J. C.). — Design and theory of the disq 
tinuous-web girder. (1 100 words and fig.) 


1936 621 .392 ( 
Engineering News-Record, No. 18, April 30, p. 624 
JEFFERSON (T. B.). — Welding at Fort Peck ke 
equipment at work. (3400 words and fig.) 


1936 624 .2 & T2 
Engineering News-Record, No. 18, April 30, p. 63% 

ECKLES (H. E.). — Taking account of axial 4 
pression in concrete beam design. — Developmen 
a design method for a condition which when ign) 
as is common practice results in a deficiency in 1 
forcement and an excessive beam depth. (2 200. w 
and fig.) 


1936 55 & 721 1 
omeering News-Record, No. 20, May 14, p. 690. 

ee CHT (K.). — Arching in sands. (3 300 words 
l fig.) 


936 624 .63 
gineering News-Record, No. 20, May 14, p. 693. 
Yew (CR )k Temperatures in concrete 
hes. (1400 words and fig.) 


936 621 .392 (.4) & 624 (.4) 
pineering News-Record, No. 20, May 14, p. 703. 
‘A MOTTE GROVER, — Foreign countries lead U.S. 
elded bridges. (6 200 words and fig.) 


936 62. (01 & 721 1 
ineering News-Record, No. 21, May 21, p. 731. 
)HIGNAN (J. E.). — Measuring bed rock action 
er Tygart dam. (700 words and fig.) 


936 20,002. (015 Se i2to 
fmeerine News-Record, No, 21, May 21, p. 732. 
ILBOY (G.). — Improved soil testing methods 
00 words and fig.) 


936 621 .133.7 (.73) 


ineerine News-Record, No. 22, May 28, p. 781. 
AVIS (D. HE.) & CAMPBELL (J. T.). — Zeolite 
1 coke filters) removes manganese. (2400 words 


| fig.) 
} 
336 (Pal bee (rey) 
ameering News-Record, No. 22, May 28, p. 783. 
AGTBORG (H.). — Mixing experiments (in water 
tment). (3300 words and fig.) 


136 62. (01 & 721 .1 
ineerine News-Record, No. 23, June 4, p. 804. 
2w soil sampler for deep tests. (1600 words and 


36 624 .51 (.73) 
meering News-Record, No. 23, June 4, p. 811. 
ANLEY (lL. B.) & HARRIS (8.). — Rapid transit 
as across Philadelphia-Camden Bridge. (3 000 words 
fig.) 


yurnal, Institution of Engineers, Australia. 
(Sydney, N.S. W.) 

36 625. .62 

nal, Institut. of HEng., Australia, April, p. 137. 


AC LEAN (F. N.). — Tramcar design. (Discussion.) 
0 words.) 


ournal, Institute of Transport. (London.) 


36 385 .2 (.44) 
ial, Institute of Transport, June, p. 418. 

VIN (L. P.). — Mechanical traction on the French 
rways. (13500 words and fig.) 
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1936 656 (.94) 
Journal, Institute of Transport, June, p. 438. 
BLAND (F, A.). — An administrative approach to 


Australian transport problems. Abstract of lecture 
delivered before the New South Wales Centre at Syd- 
ney on July 30th, 1935. (5000 words.) 


1936 656 (.42) 


Jouraal, Institute of Transport, June, p. 444. 
LAMB (D. R.). — The outlook for transport. (5 800 


words.) 


Mechanical Engineering. (New York.) 


1936 621 39 & 621 43 
Mechanical Engineering, May, p. 283 
SAWYER (H. T.). — An indicator for high-speed 


engines. (2000 words and fig.) 


1936 621. (06 (.73) & 621 .43 (.73) 
Mechanical Engineering, May, p. 286. 

VINCENT (EE. T.). — Design of light-weight com- 
pression-lgnition engines, (5000 words, 3 tables and 
fig. ) 

1936 
Mechanical Engineering, May, p. 293. 


PLINKE (G. W.). — Gas welding of class-1 pressure 
vessels. (3000 words and fig.) 


665 .882 


1936 613 
Mechanical Engineering, May, p. 298. 
HAGGARD (H. W.). — Work and fatigue. — The 


maintenance of physiological efficiency in industry. 
(2.000 words, 3 tables and fig.) 


1936 621. (06 (.73) & 621 .116 (.73) 
Mechanical Engineering, May, p. 321. 

A. S. M. E. Boiler Code. (Interpretations.) — Revi- 
sions and Addenda to boiler construction code. (6 000 
words and fig.) 

1936 625 .2 & 656 .221 
Mechanical Engineering, June, p. 355. 

SILLCOX (lL. K.). — Streamlining. — Facts and 
fancies. (3 700 words and fig.) 


1936 62. (01, 665 .882 & 669 1 
Mechanical Engineering, June, p. 363. 

ZIMMERMAN (J. H.). — Flame-cutting steel plate. 
(2300 words. 5 tables and fig.) 


1936 621 .116 
Mechanical Engineering, June, p. 372. 
FOULK (C. W.). — Suspended solids in the foa- 


ming and priming of boiler water. (3 600 words.) 


1936 621 .43 & 621 8 
Mechanical Engineering, June, p. 382. 
Power transmission. — Starting acceleration of 


Diesel-driven cars. (1500 words and fig.) 
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Modern Transport. (London.) 


1936 625 .1 (.42) 
Modern Transport, No. 897, May 23, p. 5 

Increased track capacity on the Southern Railway. 
No. 1. — « Flyover > to simplify Waterloo approach 
lines (700 words and fig.) 


1936 625 .232 (.41) 
Modern Transport, No. 897, May PE TO. Che 


Railway travel in Ireland. Buffet cars on Dublin- 
Belfast service. (600 words and fig.) 


1936 656 (.8) 
Modern Transport, No 897, May 23, p. 8. 
Trade and Transport in Latin America. — Railway 


and ‘road schemes. (2000 words.) 


1936 656 .212 (.42) 
Modern Transport, No. 897, May 23, Pp. 9. ‘ 

G. W. R. freight facilities in Birmingham. (2 100 
words and fig.) 


1936 656 .212.6 (.42) 
Modern Transport, No. 897, May 23, p. 28. 

L. M. 8. freight facilities in Birmingham. — Electric 
truck working at Curzon Street. (1600 words and fig.) 


1936 625 1 (.42) & 656 .253 (.42) 
Modern Transport, No. 898, May 30, p. 3. 

Automatic colour light signalling, Waterloo to 
Hampton Court Junction, (3900 words and fig.) 


1936 656 .212 (.42) 
Modern Transport, No. 898, May 30, p. 5. 
Railway passenger traffic facilities. Birmingham 


area operating facilities. (2 400 words. ) 


1936 656 
Modern Transport, No. 898, May 30, p. fe 

PAYNE (H. W.). — The traders’ part in transport. 
Rail and road competition. (3400 words.) 


1936 621 .43 (.44) 
Modern Transport, No. 899, June 6, p. 5. 

Diesel railcars in France. — P.L. M. and State rail- 
way services. (1300 words and fig.) 

1936 621 .43 & 662 
Modern Transport, No. 899, June 6, p. 6. 


Economising in motor vehicle running. — Impro- 
ved method of reclaiming waste oil. (1500 words and 
fie.) 


1936 621 .33 (.42) 
Modern Transport, No. 900, June 13, p. 3. 


a Electrifying a British main line. (7 400 words and 
ig.) 


1936 621 33 
Modern Transport, No. 900, June 13, p. 10. 
Forced draught for locomotives. — Adaptation of 


marine practice. (1 600 words.) 


: 
1936 621 .132.3 G 


Modern Transport, No. 901, June 20, p. 3. 


New express locomotives for L.N. E.R. Ty 
« Green arrow », < Lord President >, and additions | 


« Silver Link » series. (1400 words and fig.) 


1936 621 .132.5 du 
Modern Transport, No. 901, June 20, p. 4. | 
Metre-gauge locomotives for India. — « Y K » cla 
units for Assam-Bengal Railway. (1500 words and fij 


621 .43 “ 


Modern Transport, No, 902, June 27, p. & 
Tank locomotives for India for long-distance me | 
/ 


1936 
Modern Transport, No. 901, June 20, p. 5. \ 

British-built railcars with pneumatic tyres. a 
words and fig.) : | 

1936 621 .33 (4 
Modern Transport, No. 902, June 27. 

WALKER (Sir Herbert). — Electrifying the ry 
ways. Experience of the Southern Railway. qa! 
words and fig.) | 

1936 621 132.6 (, 

| 


on South Indian Railway. (1000 words and fig.) 


| 
1936 625, 
Modern Transport, No. 902, une Zim pee 


GLEDHILL (A. H.). — The cost of transport. (As 
taining fixed capital charges. (1 200 words and tab] 


Proceedings, American Society of Civil Engin 
(New York.) 


1936 62. (01 & 
Proceedings, Amer. Soc. of Civil Engineers, May, p.} 
WILLIAMS 


(H. A.). — Dynamic ete 
structures subjected to sudden earth shock. (4 
words and fig.) 


1936 62. 
Proceedings, Amer, Soe. of Civil Engineers, May, p 
FILON (L. N. G.) & SMITHS (H. G:). — # 
elastic determination of shrinkage stresses. ( 
words and fig.) 


Railway Age. (New York.) 


1936 656 .25 (.73) & 656 .222.1 
Railway Age, No. 18, May 2, p. 716. 

ANDERSON (B. T.). — Signaling for high-# 
trains. (2500 words and fig.) 


1936 
Railway Age,.No. 18,-May 2, p. 719. 
Union Pacific modernizes cars for 


625 .232 


« Challex 
' (1000 words and fig.) . 


| 


1936 625 13 (.73) 
ilway Age, No, 18, May 2, p. 721. 

Two bridge spans replaced in less than 18 days. 
200 words and fig.) 

1936 621 .43 (.73) & 625 .253 (.73) 
ilway Age, No, 18, May 2, p.-723. 


McCUNE (J. C.). — The brake problem of high-speed 
esel trains. (4800 words.) 


1936 656 .253 (.73) & 656 .256.3 (.73) 
ilway Age, No. 19, May 9, p. 756. 

New automatic signals on the Missouri Pacific. 
000 words and fig.) 


1936 625 .142.2 (.73) & 691 (.73) 
ilway Age, No. 19, May 9, p. 759. 

Vould eliminate the commercial treatment of rail- 
id timber. (2200 words and 1 table.) 


936 621 .43 
tlway Age, No. 19, May 9, p. 763. : 

TURLEY (F. G.). — Diesel Engines in railway 
vice. (4500 words.) 


936 625 .13 (.73) 
way Age, No. 20, May 16, p. 792. 

hift 90-ft. towers between trains in viaduct renewal. 
100 words and fig.) 

936 347 .763 (.73) & 385 .3 (.73) 
lway Age, No. 20, May 16, p. 796. 


‘AYLOR (H. G.). — Regulation ticket needs thin- 
Zz. (6000 words.) 


36 621 .132.8 (.65) 
Iway Age, No. 20, May 16, p. 803. 

igh-speed articulated locomotives for Algeria. (1 000 
ds, 1 table and fig.) 


36 625 .24 (0 (.73) & 625 .26 (.73) 
lway Age, No. 21, May 23, p. 826. 

economic aspects of the freight car situation. (2 800 
ds and 4 tables.) 


36 625 .162 (.73) 
way Age, No. 21, May 23, p. 829. 

ew York Railroad Club discusses the grade cros- 
problem. (4600 words.) 


136 656 .2 (.73) 
way Age, No. 21, May 23, p. 839. 


any 1935 railroad reports discuss motor transport 
ations, (2200 words.) 


136 6565-2 (ele) 
way Age, No. 21, May 23, p. 843. 
tisting bus line refused permit. (1400 words.) 


136 621 .43 & 625 .232 


way Age, No. 22, May 30, p. 864. 
es Pacific 11-unit streamliners ready for service. 
10 words, tables and fig.) 
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1936 625 .142.2 (06 (.73) 
Railway Age, No. 22, May 30, p. 879. 

Tie Producers meet at Cincinnati. (3300 words and 
fig.) 


1936 656 .2 (.73) 
Railway Age, No. 22, May 30, p. 882. 
Wath’s new in railroading ? (3300 words.) 


1936 624. (0 & 624 .2 
Railway Age, No. 28, June 6, p. 906. 
Impact on bridges - an achievement in research. 


(38 700 words and fig. 


1936 621 13 
Railway Age, No. 23, June 6, p. 910, 

LIPETZ (A.). — Power plant on wheels. (5700 
words. ) 

1936 621 .43 (.73) & 659 (.73) 


Railway Age, No, 23, June 6, p. 916. 
Publicize success of new trains. (1 900 words and fig.) 


1936 625 .234 
Railway Age, No. 23, June 6, p. 919. 

Air conditioning research now well underway. (1700 
words. ) 


1936 621 .139 (.73) & 625 .27 (.73) 
Railway Age, No. 23, June 6, p. 921. 
BROWN (W. F.). — Bin pricing in Wabash stores 


survives depression. (2700 words and fig.) 


Railway Engineering and Maintenance. (Chicago.) 
1936 625 .171 (.73) & 625 .175 (.73) 


Railway Engineering and Maintenance, May, p. 290. 
Patrols replace track walkers on the New Haven. 
(3 300 words and fig.) 


1936 625 .143.3 (.73) & 625 .171 (.73) 
Railway Engineering and Maintenance, May, p. 293. 

HOW# (C. H. R.). — Inspecting for bolt-hole breaks, 
(1400 words.) 


1936 624 .1 (.73) & 625 .13 (.73) 
Railway Engineering and Maintenance, May, p. 295. 

Underpins old masonry pier under severe difficulties. 
(3 200 words and fig.) 


1936 621 .133.7 (.73) & 725 335 G73) 


Railway Engineering and Maintenance, May, p. 299. 


The lime-soda process. A review of methods and 
equipment. (2500 words and fig.) 


1936 625 .172 (.73) 
Railway Engineering and Maintenance, May, p, 301. 

HERALD (R.). — Surfacing track out-of-face. (850 
words. ) 


a dl e= 


625 .143.3 & 625 143.4 
and Maintenance, May, P- 302. 
__ Prolonging the life of rails. 


1936 
Railway Engineering 
BRONSON (C. B.). 
(2 900 words and fig.) 
625 .144.1 (.73) 
and Maintenance, June, p. 392. 
d in GEO test track. (2 400 


1936 
Railway Engineering 
Mile-long rails installe 
words and fig.) 


1936 
Railway Engineeri 
Canadian Pacific builds 
(1 000 words and fig.) 


625 .156 (.73) 
ng and Maintenance, June, p. 356. 
weatherproof scale-pit decks. 


625 151 & 625 17 


1936 
Railway Engineering and Maintenance, June, p. 357. 
SpyiRinoy (Ohi) = Maintaining turnouts. (700 
words.) 
1936 625 .13 (.73) 


and Maintenance, June, p. 358. 


Railway Engineering 
floor under traffic (2 600 words 


Lowering a tunnel 
and fig.) 


1936 625 .123 (.73) 
Railway Engineering and Maintenance, June, p. 363. 

A novel cure for water pockets. (1500 words and 
fig.) 


1936 721 .2 
Railway Engineering and Maintenance, June, p. 366. 
KGB O Nis (ACe Ra) When an abutment tips. 


(1400 words.) 


625 142.2 (.73) & 625 173 (.73) 
368. 


1936 


Railway Engineering and Maintenance, June, p. 
How many ties? (1000 words and fig.) 


Railway Gazette. (London.) 


1936 625 143.5 
Railway Gazette, No. 21, May 22, p. 990. 

Behaviour of screw fastenings in wooden sleepers. 
(1 fig.) 

1936 625 .1 (.42) 
Railway Gazette, No. 21, May 22, p. 999. 


Improving the approach to Waterloo Station. (1 200 
words and fig.) 


1936 621 132.8 (.43) & 625 .232 (.43) 
Railway Gazette, No. 21, May 22, p. 1003. 

Streamlined double-deck trains, Liibeck-Biichen Rail- 
way. (900 words and fig.) 


1936 621 .132.8 (.942) 
Railway Gazetie, No. 21, May 22, p. 1006. 
New streamlined locomotive and centen i 
ary train, N 
Autralian Railways. (800 words and fig.) z es 


656 .1 (.42) & 656 26 (.42) 
Railway Gazette No. 21,.May 22, p. 1010. . 
Ancillary businesses of the British Railways. IV. 


Road transport. (1 100 words and 1 table.) H 
\ 


347 .763 (.42) & 656 .1 (.42 
No. 22, May 29, p. 1082. ; 


on the Road Traffic Acts. 
(1250 words.) 


1936. 


1936 
Railway Gazette, 
Second. thoughts 
Their effect on road transport, 


625 .1 (.42) & 656 .25 (.42) 
Railway Gazette, No. 22, May 29, p. 1033. 
Improving the approach to Waterloo. — Il. — The 
new signalling installation of the Southern Railway 
between Waterloo and i 
porates several interesting 
and fig. 


1936 
Railway Gazette, No. 22, May 29, p. 
Steam heating of railway carriages. 
and fig.) 
{ 
1936 624 .7 (73 
Railway Gazette, No. May 29, p. 1041. 
New rail and road bridge at New Orleans. (500 wor 
and fig.) 


1936 


features. 


625 .235 
1040. } 
(500 wea) 


or 
Sao 


| 
625 .231 Ga 


1936 
Railway Gazette, No. 22, May 29, p. 1042. 
P.0.-Midi ambulance or couchette coaches. (4 


words and fig.) 


1936 656 .26 (4 
Railway Gazette, No. 22, May 29, p. 1051. 

Ancillary businesses of the British Railways. 
Canals. (1000 words and tables.) 


1936 656 .283 (. 
Railway Gazette, No. 22, May 29, p. 1052. 
_ Ministry of Transport accident report : Barrow- 
Soar, gn lesen ke January 21, 1936. (1500 wo 
and fig.) 


1936 621 .392 (.65) & 621 132.8 
Railway Gazette, No. 28, June 5, Pp. 1074. 
_Electrical apparatus for operating reversing ¢ 
fitted to the 4-6-2 + 2-6-4 Beyer-Garratt locomoti 
for the Algerian Railways. (500 words and fig.) 


1936 621 134.1 (4 
Railway Gazette, No. 23, June 5, p. 1081. 
Cylinder castings for 4-6-0 type locomotives, L. M]| 
Ry. (250 words and fig.) 
| 


1936 621 133.4 (. 
Railway Gazette, No. 23, June 5, p. 1082. 
An Ameriean locomotive chimney design. (700 we 
and fie.) ; 


1936 


Railway Gazette, No. 23, June 5, p. 1083. 
Co-ordination (U.S. A.). (600 words and fig.) 


656 (. 


11936 
milway Gazette, No. 23, June 5, p. 1084. 
Road and rail in Germany. (1800 words.) 


1936 656 .2 (.73) 
hilway Gazette, No. 23, June 5, p. 1087. 
Co-ordinated passenger travel in U.S. A. (900 words 
id fig.) 

1936 656 .26 (.42) 
hilway Gazette, No. 23, June 5, p. 1095. 


Ancillary businesses of the British Railways. (750 
wds and 1 table.) 


1936 621 .43 (.44) 
uilway Gazette, No. 23, June 5, p. 1096. 


656 (.43) 


Charcoal-gas railcar experiments in France. (500 
ods and fig.) 

936 656 .257 
ilway Gazette, No. 24, June 12, p. 1115. 

Electric interlocking. (1400 words.) 

1936 665 .882 


ilway Gazette, No. 24, June 12, p. 1116. 

Acetylene welding on railways. (Summary of papers 
»sented to the XIIth International Congress of Ace- 
ene, London.) (1200 words.) 


936 656 .253 (.42) 
ilway Gazette, No. 24, June 12, p. 1117. 

3ristol signalling alterations. (Changing from ma- 
al to power signalling.) (2000 words and fig.) 


1936 621 .43 (.85) 
ilway Gazette, No. 24, June 12, p. 1120. 

\ new six-wheeled rail passenger car for Peru. (1 100 
rds and fig.) 


1936 621 .9 (.42) 
ilway Gazette, No. 24, June 12, p. 1125. 

*roducing bolts from mild steel bars, — Installation 
Ward single-pulley headstock capstan lathes at 
we works, L. M. 8. R. (250 words and fig.) 


936 656 .222.1 (.42) 
lway Gazette, No. 24, June 12, p. 1130. 


‘he Silver Jubilee, L. N. E. R. — Some details of 
ent locomotive performance on this high-speed ser- 
(2000 words, 1 table and fig.) 


2 


936 656 .222.1 ( o) 
Iway Gazette, No. 25, June 19, p. 1168. 


.LLEN (C. J.). — Railway speed development in 
3. (1500 words, 5 tables and fig.) 


936 621 .138.5 (.42) & 625 .26 (.42) 
Iway Gazette, No. 25, June 19, p. 1171. 
joncaster Works, L. N. HE. R. (2 600 words.) 


936 621 .43 (.42) 
way Gazette, No. 25, June 19, p. 1178. 


neumatic-tyred railcars for 
00 words and fig.) 


service in Britain, 


| 
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1936 621 .132.3 (.42) & 621 .132.5 (.42) 
Railway Gazette, No. 25, June 19, p. 1177. 

New three-cylinder 2-6-2 locomotives, L. N. E. R. 
(1000 words and fig.) 


1936 385. (091 (.497.2) 
Railway Gazette, No. 26, June 26, p. 1205 


BEAVER (S. H.). — The Bulgarian State Railways. 
(4100 words and 1 map.) 


1936 621 133.7 (.43) 
Railway Gazette, No. 26, June 26, p. 1207. 
The Knorr feed-water heater. (700 words and fig.) 


1936 621 .132.5 (.54) 
Railway Gazette, No. 26, June 26, p. 1209. 

New 2-6-0 standard locomotives, Assam-Bengal Rail- 
way. (550 words and fig.) 


1936 621 .132.3 (.71) 
Railway Gazette, No. 26, June 26, p. 1211. 


New streamlined locomotives, Canadian 
Railways. (600 words and fig.) 


1936 624 .63 (.42) 
Railway Gazette, No. 26, June 26, p. 1213. 

An interesting reinforced concrete railway over- 
bridge. (400 words and fig.) 


1936 621 .43 (.44) 
Diesel Ry. Traction, p. 1142, Supplt. to Ry. Gazette, 
June 12. 
LAMBERT (M.). — The French standard railcar. 
(1400 words and fig.) 


National 


1936 621 .43 (.493) & 625 .26 (.493) 
Diesel Ry. Traction, p. 1144, Supplt. to Ry. Gazette, 
June 12. 
VANDERPUTTE (Ed.). The organisation of 
Diesel railcar engine overhaul, Belgian National Rail- 
ways. (4100 words and fig.) 


1936 621 .43 (.41) 
Diesel Ry. Traction, p. 1152, Supplt. to Ry. Gazette, 
June 12. 
Articulated trains for Irish suburban service. (1 400 
words and fig.) ! 
1936 621 .43 (.45) & 625 .23 (.45) 
Diesel Ry. Traction, p. 1154, Supplt. to Ry. Gazette, 
June 12. 
Stainless steel railcars in Italy. (400 words and fig.) 


1936 625 .255 
Diesel Ry. Traction, p, 1155, Supplt. to Ry. Gazette, 
June 12. 


SILLCOX (L. K.). — Electro-magnetic track brakes. 
(800 words.) 
1936 385 113 (.73) & 621 .43 (.73) 
Diesel Ry. Traction, p. 1156, Supplt. to Ry. Gazette 
June 12. 
More Zephyr results. (600 words.) 


; 


ee / 
621 .338 436) | 1986 621 132.8 (.65. 
Be to i ee Railway Magazine, June, p. 443. 


=, Py. Tracti _ 1062, Sup olt. ; : 
Electric Ry. Traction, Pp PI ad « Garratt >». Algerian Railways 


Gazette, May 29. 
tock in Austria. 


A new streamline 
(700 words and fig.) 


| 


(500 words and fig.) 


New electric s 
621 .335 : 5 ; : é 
Was Ry. Traction, P- 1063, Supplt. to the Ry. Railway Mechanical Engineer. (Philadelphia 
62. (01 & 669 


1936 


Gazette, May 29. 
McKENZIE uD: Railway Mechanical Engineer, May, P- bro) 


single-phase locom 


_ — Electrical equipments on 


B.) 
otives. (1100 words.) PRIEST (H. M.). — Designing for high-tensile stee 


(3 600 words, 6 tables and fig.) 
313: 625 .234 (1 


Mechanical Engineer, May, p. 184. | 
¢ air conditioned cars. (2 a 4 


621 .337 (.73) 


1936 aeghe 
Blectric Ry. Traction, p. 1064, Suppit. to the Ry. 


Gazette, May 29. 
A, two-voltage crossing 


1936 
Railway 


in America, (500 words and Six-year summary 0 


fig.) 
1936 621 .43 (.7% 
1936 1066, § Sian set Railway Mechanical Engineer, May, p. 180. 
Oe es The Green Diamond. — Five-car articulated trap 


Bleectric Ry. Traction, Pp. 
Gazette, May 29. 
TLINSKY (A. V.). = The electrification of the Mur- 
mansk Railway. (700 words and fig.) 


powered with 1 200-hp. Diesel engine, weighs 476 800 | 
seats 144 persons and costs $ 425 000. (3 500 wos 
and fig.) j 
1936 621 13 & 656 «1 
Railway Mechanical Engineer, May, p- 190. 
WILLIAMS (#. H:) Failures of locomotive p 
(1 400 words and fig.) (To be continued. ) 


——— 


621 .336 (.492) 
1230, Supplt. to the Ry. 


1936 
Electric Ry. Traction, p. 
Gazette, June 26. 
BECKERING (H. W.). — Pantograph construction 


ds and fig.) 


and operation. (3 500 wor 
1936 
Railway Mechanical Engineer, May, P- 193. 
- : CANDEE, (A. HL). = Railroad Diesel engin 

Railway Magazine. (London.) (4 500 see ee fig.) a 
1936 654 (.42) 
Railway Magazine, June, p. 391. 1936 621 .43 (| 

KNOWLMAN (C.). — Railway telegraphs. (3 200 Railway Mechanical Engineer, May, p. 197. 
words and fig.) Illinois Central 1800 h.p. Diesel locomotive. (: 

words and fig.) 

1936 385. (091 (.675) y | 
1936 625 .211.4 (.73) & 625 26 | 


Railway Magazine, June, p. 395. 
PRIRSON (J. G.)- = Railways of the Congo. (2 300 


words and fig.) 


1936 656 .254 (.42) 
Railway Magazine, June, p. 402. 

A novel L. N. E. R. signalling development. (1 300 
words.) 


1936 656 .222.1 (.42) 
Railway Magazine, June, p. 403. 

ALLEN (C. J.). — British locomotive practice and 
performance (3 900 words, tables and fig.) 


Railway Mechanical Engineer, May, p. 213. 
CRANT (EAB Qe Relining rod bearings by @ 
fugal process. (2200 words and fig.) 


1936 621 392 (.73) & 621 113 (06 
Railway Mechanical Engineer, May, P- 215. 

Fusion welding on boiler and tanks. (1 000 
and fig.) 


1936 621 138.5 
Railway Mechanical Engineer, June, p. 225. 

Modern methods and facilities effect econom 
Reading locomotive shop. (3 300 words and fig. 


1936 385. (091 (.42) 
Railway Magazine, June, p. 413. 1936 
NOCK (0. §.). — The N. C. C. sectionek PERE Railway Mechanical Engineer, June, Pp. 236. 
L. M. S. R. — Part IL. (4.600 words and fig.) CANDEE (A. H.). — Railroad Diesel engi 
(5 200 words and fig.) 
pee ete: P 385. (091 (.71) | 1936 62. (OL & 
ailway Magazine, June, p. 427. Railway Mechanical Engineer, June. p. 243, | 


PRIEST (H. M.). — Designing for high-tensile 


SOOLE (G. H.). — « Field Hill » on the Can anit. 
(3400 words and fig.) 


(3000 words and fig.) 


936 62. (01, 621 43 & 669 1} 
ilway Mechanical Engineer, June, p. 249. 
VILLIAMS (F. H.). — Failures of locomotive parts. 
100 words and fig.) 


936 625 .26 (.73) 


lIway Mechanical Engineer, June, p. 256. 
ort Huron, Mich., car shops. (2700 words and fig.) 


936 

Iway Mechanical Engineer, June p. 269. 
uspecting and repairing oxy-acetylene equipment. 
00 words and fig.) 


665 .882 


Railway Signaling. (Chicago.) 
936 656 .253 (.73) & 656 .254 (.73) 


Iway Signaling, May, p. 247. 
emote control involving Santa Fe and Rock Island. 
00 words and fig.) 


936 656 .25 (.73) & 656 .284 (.73) 
way Signaling, May, p. 251. 

uilroads clean up after flood waters. (Methods pur- 
lin replacing and rehabiliting the signaling and 
rlocking facilities after the floods receded.) (11 000 
ds and fig.) 


36 

way Signaling, May, p. 261. 
ew electric interlocking and signaling at the Missis- 
River Bridge at New Orleans. (3 000 words and fig.) 


656 .258 (.73) 


136 

way Signaling, May, p. 265. 

HDD (A. H.). Cab signaling. 
fig.) 


656 .254 (.73) 


—- (2 300 words 


The Locomotive. (London.) 


36 621 .132.5 (.68) 
Locomotive, May 15, p. 183. 

3-2 heavy goods engines, South African Railways. 
10 words and fig.) 


36 

Locomotive, May 15, p. 187. 
sel electric shunting locomotives. — London Mid- 
and Scottish Railway. — Bombay, Baroda and 
ral India Railway. (2200 words and fig.) 


621 .43 (.42 + .54) 


36 
Locomotive, May 15. p. 142. 


-4 passenger locomotives, Chesapeake and Ohio 
(800 words and fig.) 


621 .132.3 (.73) 


36 
Locomotive, May 15, p. 144. 
row-gauge Beyer-Garratt locomotive, for Victoria. 


621 .132.8 (.9) 


1936 
The Locomotive. May 15, p. 150. 


Axlebox boring, facing and radiusing machine. (1500 
words and fig.) 


621 .9 (.42) 


1936 
The Locomotive, May 15, p. 152. 
Armoured railcars, (2100 words.) 


621 43 & 623 


1936 
The Lecomotive, May 15, p. 154. 
CARLISLE (W. E.). — Jigs, fixtures, and notes on 
production. (2700 words and fie.) (To be continued. ) 


621 .138.5 


1936 
The Locomotive, May 15, p. 159. 


Some suggestions on steam locomotive design. (2 700 
words. ) 


621 13 (06 (.42) 


1936 
The Locomotive, June 15, p. 168. 


2-6-4 type P. T. class broad gauge tank engines, 
South Indian Railway. (850 words and fie.) 


621 .132.6 (.54) 


1936 
The Locomotive, June 15, Dp. Lis. 
A French steam railcar. (300 words and fig.) 


621 132.8 (.44) 


1936 
The Locomotive, June 15, p. 174. 
2-10-2 locomotive South African Railways (400 words 
and fig.) 


1936 
The Locomotive, June 15, p. 176. 
Diesel-electric railcars provincial Railway of Buenos- 
Aires. (600 words and fig.) 


621 .132.5 (.68) 


621 .43 (.82) 


1936 
The Locomotive, June 15, p. 181. 


Narrow gauge articulated locomotive, National Rail- 
ways of Mexico, (600 words and fig.) 


621 .132.5 (.72) 


1936 621 .135.4 & 625 .215 


The Locomotive, June 15, p. 183. 


A recent « heavy » bogie design. 


(1 900 
and fig.) 


words 


° 


The Oil Engine. (London.) 


1936 621 .43 (.42) 
The Cil Engine, June, p. 40. 

A Diesel railcoach in military service. — Drewry 
coach, 68 b.h.p. Gardner-engined, for instructional 


purposes. (800 words and fig.) 


1936 
The Oil Engine, June, p. 52. 
MANN (Ch. F. A.). — The latest American 133-ton 


621 .43 (.73) 


words and fig.) 


locomotive. (700 words and fig.) 


ss (li 


1936 g21 43 (.73) 


The Oil Engine. June, P- 53. 
Streamline Diesel-train devel 

A new order by the Santa F 

train of the Union Pacific Company. 


t in America. — 
the latest 


ords.) 


opmen 
@ Railroad; 
(800 w 


621 .43 (.42) 


1936 
The Oil Engine, June, p. 57. 

Problems of combustion chamber design. — The 
development of the Fowler-Sanders swirl system 
discussed by the Dp. E.U. A. (1300 words. ) r 


1936 621 .13 (.73) & 621 .43 (.73) 


The Oil Engine, June, P. 58. 
d oil-engined trains in 


Cuma (Ee Os High-spee é 
service. (A comparison with steam trams by a railway 
official, based on several years’ operation. ) (1500 | Ferrocarriles y Tranvias, mayo, P- 140. / 
ponds) HEISE (G.). — El primer train aerodinamico 
vapor de los ferrocarriles Alemanes. (4200 | alabi 
1936 621 43 (.489) | & tig.) a 
The Oil Engine, June, P. 60. | 
A, standard 450 p.h. p. Diesel locomotive. — The sf : 
latest Frichs type for local services. (900 words Ferroviarlos. (Madrid ) 
and fig.) 
1936 385 .517 (4 
In Spanish Ferroviarios, mayo, P- 12. 
P TOZANO. (li,). — Bl Servicio de Asistencia 
afiia de Madrid-Zaragoza-Alica} 


Anales de la Asociacion de Antiguos Alumnos 
del 1. C. A. I. (Madrid.) 


1936 621 .335 
Anales de la Asociacion de del 
i CL WAS Uy eyo) ie 251. 
TAG NIROY “(i2o Walls == El control e 
locomotoras y automotores de corriente 


(3400 palabras & fig.) 


Antiguos Alumnos 


lectrico en las 
continua. 


Boletin de la Asociacidn General de transportes 


por via férrea. (Madrid.) 
621 .43 


Boletin de la Asociacion General de transportes por via 
férrea, suplemento, abril, p. 49, 
Sobrealimentacién de los motores 


1936 


de explosion y 


especialmente de los Diesel de cuatro tiempos. (2 100 
palabras « fig.) 

1936 . 621 .43 
Boletin de la Asociacién General de transportes por via 


férrea, suplemento, abril, p. 53. 
Nuevo motor Diesel-Mercedés Benz de 450/550 C. V. 
para automotores. (1 900 palabras & fig.) 


621 .43 


ansportes por via 


1936 
Boletin de la Asociacion General de tr 
férrea, suplemento, abril, p. 57. 
La lubricacién econdmica de los mot 
alta y media velocidad para traccion, 
«& Tig.) 


ores Diesel de 
(2900 palabras 


‘4minos de hierro, 


carretera. (1400 pa 


fiola. Su origen y cons 


a" 


Caminos de hierro. (Madrid.) 


1936 

abril, p. 93. 
pinados entre & 
labras & fig.) 


1 ferrocarril y at 


Los servicios com ( 
(Continuara. ) 


SS 


y Tranvias. (Madrid.) 
385. (09.3 (.46 


Ferrocarriles 


1936 
errocairiles Y Tranvti 


ARRILLAGA (M. M.). 
titucion. ( 


as, mayo, )- 130. 
=e laa red. ferroviarla eS 
8 000 palabras & fi 


———__ 


1936 621 132.3 (at 


a Comp 


& fig.) 


creado por | 
(1200 palabras 


| 


Hormigon y Acero. (Madrid). 
1936 624 .51 
Hormigon y Acero, abril, p. 
Fl puente de Triborough, 
bras & fig.) 


157. 
en Nueva York. (600 


1936 
Hormigon y Acero, mayo, P- 167. 
CHWALLA (EH.). — La resistencia de barra. 


sometidas a flexion compuesta. { 


seecion variable 
(Continuara. ) 


palabras & fig.) 


Rieles argentinos. (Buenos Aires.) 
38 


(Oe 
arriles extranjeros 


fig.) 


1936 
Ricles argentinos, abril, p. 
La situacion de los ferroc 
nuestro pais. (2400 palabras & 


in italian. 


Annali dei lavori pubblici. (Roma.) 


1936 
Annali dei lavori pubblici, maggio, p. 320. 
AUMIPUNINPIRIBNTE (CN), Un caratteristico 


ponte in cemento armato. (5 400 parole & fig.) 


— 125 — 


| La tecnica professionale. (Firenze.) 
1936 656 .221 


t tecnica professionale, guigno, p. 126. 


Le esperienze sulla resistenza aerodinamica dei vei- 
li ferroviari. (4500 parole & fig.) 


livista tecnica delle ferrovie italiane. (Roma.) 


1936 621 .138.5 (.45) 

ivista tecnica delle ferrovie italiane, 15 maggio, 
p. 247. 

GIORGI (G. de). — La riparazione in serie dei tubi 

llitori. Il nuovo impianto nelle officine F. S. in Fi- 

nze. (3300 parole & fig.) 


1936 725 .31 (.45) 
vista tecnica delle ferrovie italiane, 15 maggio, 
De BG 

CHEOOUCCI (G.). — Costruzigne della nuova sta- 
me di Firenze S. Maria Novella. Successione delle 
si esecutive. (2700 parole & fig.) 
ee ee ee eee 
In Dutch, 


) De Ingenieur. (Den Haag.) 


1936 


621 .43 
- Ingenieur, No 22, 29 Mei, p. W. 90. 


BOERLAGE (G. D.), BROEZE (J. J.), LE MESU- 
ER (L. J.). & STANSFIELD (R.). — Correlatie- 


seven over ontstekingsqualiteiten van Dieselbrand- 
ffen. (900 woorden & fig.) 


1936 621 .43 (.493) 
Ingenieur, No 22, 29 Mei, p. W. 91. 
IUPKES (W.). — Diesel-electrische tractie op de 


derlandsche Spoorwegen. (500 woorden. ) 


1936 
Ingenieur, No 22, 29 Mei, p. W. 92. 


DA DON! (C. H.). —= Specificaties van Dieselbrand- 
ffen. (700 woorden.) 


{936 621 .43 
Ingenieur, N° 22, 29 Mei, p. W. 93. 
TAGEMANN (A.) & HAMMERICH (Th.). — Mo- 


me beproevingsmethoden van brandstoffen voor snel- 
pende Dieselmotoren. (500 woorden.) 


{936 
| Ingenieur, No 23, 5 Aewaat, jo, IIH. SHl. 


VICK ER, (Ci), — Acoustische problemen bij de 
onbouw. (3600 woorden & fig.) 


1936 
Ingenieur, N° 24, 12 Juni, Da ba 935 
3IEMOND (C.), VAN WALRAVEN (A.) & VAN 


NDICK (I.). — De Mariniersbrug. (5000 woorden 
fig.) 


621 .43 


721 9 


624 .8 (.492) 


Spoor- en Tramwegen. (Utrecht.) 
1936 656 .1 (.92) 


Spoor- en Tramwegen, N° 11, 26 Mei, p. 247. 


BEUKELMAN (H. R.). — De nadere aanvulling en 


wijziging van de wegverkeersordonnantie in Neder- 
landsch-Indié. (3800 woorden.) 

1936 656 (.492) 
Spoor- en Tramwegen, No 11, 26 Meta pezoss 

AGH CARE Gs) =n De spoorwegen en het verkeers- 
probleem, (3 700 woorden. ) 

1936 621 .131.1 
Spoor- en Tramwegen, No 12, 9 Juni, p. 271. 

LABRIJN (P.). — Het vermogen van stoomlocomo- 


tieven. (2200 woorden, 3 tabellen & fig.) 


1936 625 .61 (0 (.492) 
Spoor- en Tramwegen, N° 12, 9 Juni, p. 281. 


Samenwerking tusschen de Nederlandsche 


Spoorwe- 
gen en de Geldersche tramwegen. 


(1000 woorden &' 


1 kaart.) 
Eee 
in Polish. 

(= 94.885) 


Inzynier Kolejowy. (Warszawa). 


621 .139 = 91 .885, 625 .18 = 91 .885 
& 625 .27 = 91 .885 


Inzynier Kolejowy, May, p. 162. 


1936 


MICHALSKI (W.). — Organisation of the Stores 
Department in Poland and on other Railways. (5 400 
words. ) 

1936 


621 .132.3 (.51) = 91 .885 
Inzynier Kolejowy, Mai, p. 167. 

DOMANIEWSKI (S.). — First Polish-built locomo- 
tive for China. (3600 words and fig.) 


———— 


1936 621 .131.3 (.498) = 91 .885 
Inzynier Kolejowy, May, 1 hae 


CZECZOTT (A.). — New locomotive testing service 
of the Rumanian Railways. (1900 words and fig.) 


1936 621 .43 = 91 1885 
Inzynier Kolejowy, June, p. 193. 

OGUREK (0O.). — Diesel-hydraulic railcar. (4 100 
words and fig.) 

1936 625 .113 = 91 .885 
Inzynier Kolejowy, June, p. 201. 

BESSAGA (M.). — Curve adjustment by the versine- 


measuring method. (3000 words and fig.) 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poingon, Bruxelles. 
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I. — BOOKS. 


ee a 


tn French. 


1936 624. (02 
PBRY (Ch.). 

nstructions relatives au calcul et a la surveillance 
3 OUvrages métalliques et en béton armé. 

Paris, Ecole spéciale des Travaux publics, 1 volume, 
} pages et figures. (Prix : 30 fr. francais.) 


1936 

“RIS (A.). 

sours de béton armé. 
2aris, Dunod, 92, rue Bonaparte, 1 volume, 474 pages, 
tableaux et 66 figures. (Prix : 140 fr. francais.) 


{936 
-BOURDIN. 
Stude du freinage des wagons dans les gares de 
ge. 

aris-VIile, Comité National de lOrganisation Fran- 
se, Ilbis, rue d’Aguesseau, 1 fascicule. 16 pages et 
ures. 


691. (02 


625 .258 


in German. 


1935 624. (06 
‘bhandlungen der Internationalen Vereinigung fiir 
ickenbau und Hochbau. 

iirich, Gebr. Leemann & C°. 1 Band, 438 Seiten mit 
Jern. (Preis : 30 Schw. Franken.) 


936 624 .2 
GER (G). 7 

ehnteilige Einflusslinien fiir durchlaufende Trager. 
erlin, Wilhelm Ernst und Sohn. 1 Band, 88 Seiten. 


eis) : 8.20 R.M.) 
936 621 .43 (.43) 
RN (E.). 


ie Schnell- und Leichttriebwagen der Deutschen 
chsbahn im Bild. 


aftliche Lehrmittelgesellschaft m. b. H. bei der 


erlin. Technische Hochschule und Verkehrswissen- | 


itschen Reichsbahn Gesellschaft. 1 Band. 
R. M.) 


(Preis : 


1509). 


! laced over the title of each book are those of the decimal classification _the 1] n 
iy wires Grae Bibleerephiqne International, of Brussels. (See « Bibliographical Decimal Classification as applied to 
‘ilway Science », by L. WerssensrucH, in the number for November 1897, of the Bulletin of 


1936 


Eisenbahn und Kraftwagen. 
Wien, Julius Springer. 1 Band. 


656. (.436) 


1936 
FL@GEL (J.). 

Strassenverkehrsrecht. (Reichsstrassenverkehrsord- 
nung und Gesetz tiber den Verkehr mit Kraftfahrzeugen 
nebst ergiinzenden Vorschriften. ) 

Miinchen und Berlin. 1 Band, 384 Seiten und 2 Ta- 
feln. (Preis : 


656 .1 (.43) 


7.50 R. M.) 
1935 
HAEGER (H.). 
Statik in Bild und Gleichung. 
Berlin, VDI-Verlag. 1 Band, 57 Seiten, 80 Tafeln und 
140 Abbildungen, (Preis : 48 R.M.) 


624 .2 


1935 62. (02 

Hiitte, des Ingenieurs Taschenbuch. 

Berlin, Wilhelm Ernst & Sohn. 1 Band, 1054 Seiten. 
(Preis 16.50 R. M.) 

1936 
KOMMERELL (0.). 

Erlauterungen zu den Vorschriften fiir geschweisste 
Stahlbauten mit Beispielen fiir die Berechnung und 
bauliche Durchbildung. 

Berlin, Wilhelm Ernst & Sohn. 1 Band, 128 Seiten mit 
92 Bildern. (Preis : 5 R.M.) 


621 392 & 624 


1936 691 & 625 

NEUMANN (E.), SIEBERT (B.), ROLOFF (M.), KOG- 
LER (F.) & HARTMANN (Fr.). 

Handbuch fiir Eisenbetonbau. 4. Auflage, 12. Band, 
3, Lieferung : Strassen-, Eisenbahn-, Berg- und Tunnel- 
bau. 

Berlin, Wilhelm Ernst & Sohn. 1 Band, 96 Seiten mit 
Bildern. (Preis : 6.60 R.M.) 


1936 
NOWAK (A.). 

Der Einfluss des Frostkerns auf die Impragnierung 
der Buchenschweille, 

Wien, Julius Springer. 1 Band. (Preis 


625 .142.2 


Bais) IR YL.) 


proposed by the Railway Congress 


the International Railway Congress, 


1936 62. (01 
POSCHL (Th.). 

Elementare Festigkeitslehre, 

Berlin, W. 9., Julius Springer, 
156 Abbildungen. 


1 Band, 218 Seiten und 


in English. 


1936 

A review of railway 

Washington, D. C. 
Association of American Railroads. Special series n° 


1936 385 .15 
CANADIAN NATIONAL RAILWAY SYSTEM. 

Some of the causes of Government ownership abroad 
and how Government ownership came about in Canada. 

Chicago, Ill. Two pamphlets published by the Trans- 
portation Association of America, Transportation Buil- 
ding, Chicago, Il. 


385 .3 (08 


operation in 1935, 


Bureau of Railway Economics, 
64. 


62. (01 & 621 .392 


Director of the German State 


1936 
KOMMERELL, Dr. Ing., 


Railways. 
Fatigue test of welded connections. 
New York City, American Institute of Steel con- 


struction, 200 Madison Avenue. 


1936 62. (01 & 669 


McKAY (R. J.) & WORTHINGTON (Robert). 
Corrosion resistance of metals and alloys. 
New York. The Reinhold Publishing Corporation, Lon- 
don. Chapman and Hall Ltd. (Price : 35 sh.) 


1936 624. (06 (.73) & 725 3 (06 (.73) 
Proceedings, AMERICAN RAILWAY BRIDGE AND 
BUILDING ASSOCIATION for 1935. 
Chicago. Published by the Association, 
Waller Avenue. (6 x 9 inches), 224 pages. ( 
$ 2.00.) 


319, North 
Price 


—— 


[ 016. 385. (03 J 


Il. — PERIODICALS. 


In French. 


Bulletin de la Société des ingénieurs civils 
de France. (Paris.) 

1936 621 .43 (.487) 
Bull. de la Soe. des ing. civ. de France, 12 juin, p. 209. 
; KORINEK, — Les automotrices Diesel 4 transmission 
électrique en Tchécoslovaquie. (1 400 mots.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 


i 1936 385 .62 
ull. des transp. intern. par ch. de fer, juin, p. 276. 
Dr EGER. — Les modifications les plus importantes, 


apportées par la Conférence de Rome, a la C. I. V 
(4900 mots.) a 


-* 


1936 625 17 (06 (.73) 


Proceedings of the Roadmasters and Maintenance 0?) 
Way Association of America for 1935. 
Chicago. Published by the Association, 319, Norti} 
Walker Avenue (6 1/2 x 9 3/4 inches), 162 pages} 
(Riricer 


$ 2.00.) | 


| 


In Spanish. 


313 .385 (.8 


Estadistica de los ferrocarriles en explotacion. Rep 
blica argentina. Aflo 1934, con los resultados principal 


de la explotacién hasta 1935. 
Buenos Aires, Direccién Genera 
lumen, 379 paginas y 1 mapa. 


1936 


{ 
1 de ferrocarriles. 1 vd 


385 (.46 


Informe sobre el proyecto de ley de 5 de junio 
1936 estableciendo una intervencion con carécter 
co-administracion en las Compafias de Ferrocarriles. | 

Madrid, Asociacion General de Transportes por V 
Férrea. 1 folleto de 30 paginas. i 


1936 


621 . 


Los automotores ferroviarios con motor independien 
A 


Madrid, Asociacion General de Transportes por \ 
Férrea. 1 folleto de 12 paginas y figuras. 


1936 


if 


1936 621 .43 (.4 

Primeros resultados obtenidos con los automotores 
la Compafiia de los Ferrocarriles de M. Z. A. 

Madrid, Asociacion General de Transportes por 
Férrea, 1 folleto de 11 paginas y figuras. 


arama naa * 


1936 313 .385 4 


Bull. des transp. intern. par ch. de fer, Juin 


Les chemins de fer allemands pendant V’exercice 1f 
(900 mots.) 


1936 385 .63 & 656 


Bull. des transp. intern. par ch. de fer, juillet, p. 


MARKOVIC (D.). — Les marchandises retrouv) 
sous le régime de la nouvelle C. I. M. du 23 nov 
bre 1933. (2900 mots.) 


313 .385 (.49 


1936 
| Bull. des transp. intern. par ch. de fer, juillet, p. 


Statistique des chemins de fer de l'Etat bulgare 


1933 et 1934, (800 mots.) 


illetin technique de la Suisse romande. ( Vevey.) 
1936 691 & 693 


iletin technique de la Suisse romande, n° 14, 4 juillet, 
p. 158, 


BOLOMEY (J.). Etanchéité des ouvrages en béton 
en magonnerie. Généralité. (1300 mots & fig.) 


Chronique des Transports. (Paris.) 
936 


ronique des Transports, n° 12, 25 juin, p. 2. 


385 .1 


ue déficit des chemins de fer de ’Etat : la solution 


sse. (1600 mots.) 


1936 385 .113 (.44) 
ronique des Transports, n° 12, 25 juin, p. 4. 


za Compagnie du Nord. (3 300 mots.) 


[936 


ronique des Transports, n° 12, 
ue projet d’assainissement des 
ix suisses. (4200 mots.) 


385 .1 (.494) 
25 juin, p. 10. 
Chemins de fer Fédé- 


936 656 (.43) 
ronique des Transports, n° 12, 25 juin, p. 22. 

a nouvelle réglementation des transports routiers 
marchandises a longue distance en Allemagne. (3 700 
58). 

936 656 .235 .4 (.44) 


onique des Transports, n° 13, 10 juillet, p. 2. 


Jne nouvelle formule de tarifs. Les abonnements A 
e convenue. (5500 mots.) 


Génie civil. (Paris.) 
936 62. (01 & 669 .1 


He civil, n° 2810, 20 juin, p. 589. 


a fragilité des aciers d’alliage 4 haute résistance 
és exposition 4 la chaleur. (2200 mots & fig.) 


936 


tie civil, n° 2810, 20 juin, p. 591. 


625 .4 (.44) 


*exploitation et les travaux d’extension du Métro- 
tain de Paris, en 1935. (900 mots.) 


936 ; 
je civil, n° 2811, 27 juin, p. 598. 


LERLAIN, — Construction des accés A la station 
ie du Télégraphe » de la ligne métropolitaine n° 11 
la Place du Chatelet 4 la Porte des Lilas. (6 900 
s & fig.) 


625 .4 (.44) 


— 129 — 


1936 669 
Génie civil, n° 2812, 4 juillet, p. 1; n° 2813, 11 juilla, 
p- 35; n° 2814, 18 juillet, p. 53. 
GUILLET (L.). — Quelques problémes de la métal- 
lurgie moderne. L’affinage des métaux. (18200 mots 
& fig.) 


1936 
Génie civil, n° 2812, 4 juillet, p. 12. 
MERKLEN (J.) & VALLOT (E.) — Procédés de 
préparation de traverses en bois pour chemins de fer 
en vue de leur conservation, (2500 mots.) 


1936 
Génie civil, n° 2812, 4 juillet, p. 19. 
Les alliages de glucinium. (800 mots.) 


625 .142.2 


669 


1936 62. (01 & 669 1 
Génie civil, n° 2813, 11 juillet, p. 41. 
BUCHWALD (A.). — Détermination simplifiée de 


Vendurance de l’acier et d’autres métaux. (2 300 mots 
& fig.) 


1936 
Génie civil, n° 2815, 25 juillet, p. 82. 
GRUNER (Edouard et Georges). — Projet de tunnel 
routier traversant le massif du Saint-Gothard (Suisse). 
Considérations générales sur l’aération des longs tun- 
nels. (6000 mots & fig.) 


625 .13 (.494) 


L’Allégement dans les transports. (Lucerne.) 


1936 625 .213 

L’Allégement dans les transports, n° 7-8, juillet-aoft, 
p. 90. 

AHRENS (R.). — La suspension transversale des 


véhicules sur rails. (1300 mots & fig.) 


1936 621 .43 (.494) 
L’Allégement dans les transports, n° 7-8, juillet-aott, 
p. 95. 


Autorails a moteur Diesel des Chemins de fer Fédé- 
raux suisses. (700 mots & fig.) 


1936 621 .335 (.494) 
L’Allégement dans les transports, n° 7-8, juillet-aott, 
ie Mic 
LEYVRAZ (L.). — Automotrices légéres, série Ce 2/4 
du Chemin de fer des Alpes bernoises. Berne-Loetseh- 
berg-Simplon, (1200 mots & fig.) 


1936 621 .43 (.44) 
L’Allégement dans les transports, n° 7-8, juillet-aoit, 
p. 102. 
Automotrices légéres Diesel 4 voie étroite. (400 mots 
& fig.) 


Ia Science et la Vie. (Paris. 
1936 385 .1 (.44) & 621 .43 (.44) 


La Science et la Vie, aoft, p. 89. 
LEBOUCHER (P.). — La politique francaise de 
Vautorail et le déficit des chemins de fer. (6 600 mots.) 


— 130 — 


La Technique moderne. (Paris.) 


1936 621 9 
La Technique moderne, n° 13, 1°" juillet, p. 459. 
Les machines-outils pour le travail des métaux. 


(10300 mots & fig.) 
1936 621 392 & 665 .882 


La Technique moderne, n° 13, 1° juillet, p. 490, 
Etat actuel des différents procédés de soudure. (3 800 
mots & fig.) 


La Traction électrique. (Paris.) 


1936 621 .331 (.44) 
La Traction électrique, avril, p. 345. 

VINSON (P.). — la sous-station automatique de 
traction d’Argenteuil. (1 800 mots & fig.) 

1936 621 .43 
La Traction électrique, avril, p. 349. 

PAHIN (A. H.). — Automotrices Diesel-électriques 


pour grands réseaux et pour chemins de fer secondaires. 
(2 300 mots & fig.) 


1936 
La Traction Glectrique, avril, p. 355. 
L’évolution des chemins de fer funiculaires. Son appli- 
cation 4 Vinstallation d’Unterwasser-Iltios, en Suisse. 
(3 600 mots & fig.) 


625 .5 (.494) 


L’Ossature métallique. (Bruxelles. ) 


1936 624 .5 (.73) 
LOssature métallique, juin, p. 269. 

HUSBAND (J.). Les ponts de la Baie de San- 
Francisco. (4000 mots & fig.) 

1936 


621 .43 (.493) 
L’Ossature métallique, juillet-aoat, p. 345. 

Les nouvelles automotrices triples A grande vitesse 
de la Société Nationale des Chemins de fer belges. 
(2800 mots & fig.) 


Revue générale des chemins de fer. (Paris.) 
1936 656 .256 .3 (.44) 


Revue générale des chemins de fer. juillet, p. 3. 

DEMAUX & MARTHELOT. 
block automatique par panne 
tion de ligne Creil-Loneueau, 


1936 ie 621 (331 (.44) 
Revue générale des chemins de fer, juillet, p. 19. 
_JUANGIBUNIISID, (G2)), === die barrage et lusine de Ma- 
reges de la Compagnie du Chemin de fer de Paris a 
Orléans. (13500 mots & fig.) 


1936 x 621 131.3 & 625 .2 
Rey ue générale des chemins de fer, juillet, p. 35. 
PONCET & LEGUILLE. 


— Léquipement en 
aux lumineux de la see- 
(13 600 mots & fig.) 


— Une méthode d’essai des 
pbharells destinés i diminuer la résistance de lair sur 
a8 locomotives et les autres véhicules de chemins: de 
er. (9500 mots & fig.) 


1936 621 .134.1 (.44 
Revue générale des chemins de fer, juillet, p. 41. | 
KEUFFER. — Construction d’essieux coudés poly; 


blocs dans les Ateliers des Chemins de fer d’Alsace ef 
de Lorraine a Basse-Yutz (Moselle). (6 600 mots & fig. | 
1936 656 .2114 
Revue générale des chemins de fer, juillet, p. 52. | 
LEPAGE. — Terminus automatiques sur la ligne 
Auteuil. (1000 mots & fig.) 
1936 385. (.64) 

| 


Revue générale des chemins de fer, juillet, p. 54. 
CLOSSET (P.). — Les chemins de fer du Maroc de 
1933 a 1935. (4500 mots & fig.) 


1936 656 .224 (44 
Revue générale des chemins de fer, juillet, p. 58. 
Les « trains-radios » de la Compagnie du Nord fran 


cais. (1500 mots & fig.) ( 
1936 385. (09 (.56) 


Revue générale des chemins de fer, juillet, p. 63. | 


les voies ferrées de l’Asie antérieure. (2700 mots 
fig. & carte.) 


tS ere - “la 


Revue politique et parlementaire. (Paris.) 


1936 385. (.3 
Revue politique et parlementaire, 10 juillet, p- 138. 
DIVISIA (F.). — Questions de transport. Les che 


mins de fer. (5500 mots.) 


Revue universelle des Mines. (Liége.) 
1936 
Revue universelle des mines, juillet, p. 282. 


DEMARS (C.). — Calcul de portiques simples. (430 
mots, 3 tableaux & fig.) 


Revue universelle des transports 
et des communications. (Paris.) 


1936 621 .132.3 (.497.2 


Revue univers. des transp. et des communice. mars-avril 


callidiicemearase-peetenemseseenctetaiamesanm 


no 


p. 313. 
ZEMBRZUSKI (IX.). — Locomotives 1-4-1 pour train 
rapides, série 8.001 des Chemins de fer de VEtat bul4 


gare. (4590 mots & fig.) 


Traction nouvelle. (Paris.) / 
1936 621 .4 (.44) 
Traction nouvelle, juillet-aott, p. 110 


LUCIUS (J.). — Michelin et ses Michelines, 
mots & fig.) 


1936 
Traction nouvelle, juillet-aott, p. 122. 
I’automotrice Decauville 600 CV. 
Méditerranée. (1200 mots & fio.) 


(6 506 


621 .43 (.43) 


: 
du Paris-Lyon- 


1936 

Traction nouvelle, juillet-aofit, p. 124. 
Les automotrices rapides américaines. 
i fig.) 


621 .43 (.73) 


(4000 mots 


In German. 


Die Lokomotive. ( Wien.) 
1936 621 .132.6 (.43) & 621 .132.7 (.43) 


Die Lokomotive, Juni, 8. 97. 
Die C-Verschub-Tenderlokomotiven Reihe 80 und 89 
der Deutschen Reichsbahn. (1500 Worter & Abb.) 


1936 

Die Lokomotive, Juli, 8. 117. 
' Verbesserungen an den Pacificlokomotiven der Paris- 
Lyon-Mittelmeer Bahn. (4800 Worter & Abb.) 


621 .132.3 (.44) 


1936 621 .132.3 (.41) 
}Die Lokomotive, Juli, 8. 123. 
1 C Heissdampf-Schnellzuglokomotive fiir Nord- 


Trland. (1900 Wéorter & Abb.) 


| 1936 621 .335 (.436) 
‘Die Lokomotive, Juli, S. 126. 

_ Bo-Bo-Einphasen-Gepacktriebwagen Reihe ET 30 der 
Gsterr, Bundes-Bahnen, (1 000 Worter.) 


Die Reichsbahn. (Berlin.) 


1936 656 .223.1 (.43) 
Die Reichsbahn, Heft 26, 24. Juni, 8. 526. 

SCHNELL. — Die neuen Personenwagenvorschriften. 
(1200 Worter.) 


i) 


1936 385 .582 (.43) 
Die Reichsbahn, Heft 27, 1. Juli, 8. 544. 

MARTENS (H. A.) — Betriebsverbundenheit, die 
Grundlage der Unfallverhiitung im Betriebsmaschinen- 
und Werkstiittendienst der Deutschen Reichsbahn. (2 300 


‘Worter & Abb.) 


1936 
Die Reichsbahn, Heft 28, 8. Juli, 8. 561. 
Die Gesellschaft « Reichsautobahnen ». 
1936, (600 Worter.) 


1936 
Die Reichsbahn, Heft 28, 8, Juli, S. 562. 
GRASSL (R.) & TASCHINGER (0.). — Aussichts- 
triebwagen mit Antrieb durch Dieselmotoren. (1 400 
|Worter & Abb.) 


656 .1 (.43) 


Ende Mai 


621 .43 (.43) 


1936 656 .261 (.43) 
\Die Reichsbahn, Heft 28, 8. Juli, S. 565. 

MENZEL. — Eine ungewohnliche Schwerlastbefirde- 
rune mit Strassenfahrzeugen der Reichsbahn. (800 Wor- 


ter & Abb.) 


— 131 — 


1936 625 .4 (.43) 
Die Reichsbahn, Heft 30, 22. Juli, 8. 595. 

GRABSKI (M.). — Vom Bau der Berliner Nordstid-S- 
Bahn. (1200 Wéorter & Abb.) 


Elektrische Bahnen. (Berlin.) 


1936 621 .33 (.43) 
Elektrische Bahnen, Mai, S. 101. 

NADERER (G.). — Die Elektrisierung Niirnberg- 
Halle/Leipzig. (1500 Wéorter & Abb.) 


1936 621 .33 (.489) 
Elektrische Bahnen, Mai, S. 103. 
KRISTENSEN (J.). Die Elektrisierung des Nah- 


verkehrs von Kopenhagen. (4700 Worter & Abb.) 


1936 621 .332 (.43) 
Elektrische Bahnen, Mai, S. 110. 
USBECK. — Abwehrmassnahmen gegen Eisbelastun- 


gen bei den Fernleitungen der schlesischen Gebirgs- 
bahnen. (3 800 Worter & Abb.) 


Glasers Annalen. (Berlin.) 


1936 621 .335 
Glasers Annalen, Heft 12, 15. Juni, S. 139. 
TETZLAFF (H.). — Entwicklungsgang der elektri- 


schen Lokomotiven. (4700 Worter & Abb.) 


1936 385 .113 (.43) 
Glasers Annalen, Heft 1, 1. Juli, 8. 1. 
Aus dem Geschaftsbericht der Deutschen Reichsbahn- 


Gesellschaft iiber das 11. Geschiiftsjahr. (6400 Wéorter.) 


1936 621 .132.5 (.47) 
Glasers Annalen, Heft 1, 1. Juli, S. 7. 

THEOBALD. — Russische 2 G 2 Giiterzug-Lokomotive. 
(1 360 Worter.) 


Organ fiir die Fortschritte des Eisenbahnwesens. 


(Berlin.) 
1936 625 151 (.43) 
Organ fiir die Fortschr, des Hisenbahnw., Heft 13, 
1. Juli, S. 265. 
HARTMANN. — Neuerungen an den Weichen der 
Deutschen Reichsbahn. (9600 Worter & Abb.) 
1936 625 .151 (.43) 
Orean fiir die Fortschr. des Eisenbahnw., Heft 13, 
il, SiS elt 
Entwicklung der Eisenbahnweichen in Deutschland. 
(1 000 Worter.) 


1936 625 .151 (.436) 
Orean fiir die Fortschr. des EHisenbahnw., Heft 13, 

~ 1. Juli, 8. 283. 

FEYL (E.). — Die neuen Weichen Form B der Oster- 
 veischischen Bundesbahnen. (5 600 Worter & Abb.) 
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1936 625 .144.2 (.47) 
Organ fiir die Fortschr. des Hisenbahnw., Heft 13, 
Tee dulie se 292. 
SALLER. — Neue Vorschriften der Sowjetbahnen ftir 
Spurweite und Gleisiiberhohung. (600 Worter.) 


1936 625 .214 (.43) 

Organ fiir die Forschr. des Hisenbahnw., Hett 14, 
15. Juli, 8. 293. 

GARBERS. — Die Fahrzeuglager der Deutschen 


Reichsbahn. (14000 Worter & Abb.) 


Zeitschrift des Vereines Deutscher Ingenieure. 


(Berlin.) 
1936 621 .82 
Zeitsch. des Ver. deutsch. Ing., Nr. 26, 27. Juni, S. 807. 
HANSEN (F.). — Lagermetalle auf Kupfer-, Zink- 


u. Zinn- Grundlage. (1500 Worter, 2 Tafeln & Abb.) 


1936 662 
Zeitsch. des Ver. deutsch. Ing., Nr. 27, 4 Juli, S. 833. 

GIESSMANN (W.). — Die Klopffestigkeit der 
Leichtkraftstoffe. Ihre Priifung der Méeglichkeiten ihrer 
Steigerung und ihr Einfluss auf den Motorbetrieb. (5 300 
Worter & Abb.) 

1936 656 .211 (.43) & 725 .31 (.43) 
Zeitsch. des Ver. deutsch. Ing., Nr. 28, 11. Juli, S. 845. 

FRANZ (E.). — Umbau des Bahnhofes Zoologischer 
Garten in Berlin. (2700 Wéorter & Abb.) 


1936 621 .392 
Zeitsch. des Ver. deutsch. Ing., Nr. 28, 11. Juli; S! 851. 
LEITNER (F.), — Vergleichende Untersuchungen an 


Seelen- und Mantelelektroden. (4 800 Worter, 4 Zahlen- 
tafeln & Abb.) 


1936 621 .43 


Zeitsch. des Ver. deutsch. Thess, Nie E35 Ti, diwali, Si, SR. 


ZEMAN (J.). — Verdichtungsverluste und Anfahr- 
arbeit bei Zweitakt-Dieselmotoren. (700 Wirter & Abb.) 


1936 621 .132.8 (.43) 
Zeitsch. des Ver, deutsch, Ing., Nr. 29, 18. Juli, S! 881. 

EAN CK (Ps) —— Erfahrungen mit einem Dampf- 
triebzug, (2500 Wirter & Abb.) 


621 .335 (.43) & 625 .23 (.43) 
deutsch. Ing., Nr, 29, 18. Juli, S, 884. 


1936 


Zeitsch. des Ver, 


SCHULZ-HOHENHAUS (E.). — Neue Ziigve fiir di 
Berliner S-Bahn. (2800 Worter & Abb.) a 
i 1936 . 621 .392 

eitsch. des Ver. deutsch. Ing., Nr. 30, 25. Juli, S. 911 

HOCH (F.). — Elektrische P i . (700 
ae Abe e Punktschweisszeuge. (700 

1936 


19 62. (01 
a des Ver, deutsch, Ing., Nr. 30, 25. Juli, § ie 

PED ETTE (Hh) Dauerversuche mi i indungen. 
(1800 Warte: & Abby suche mit Nietverbindungen, 


1936 62. (01 & 669 
Zeitsch. des Ver. deutsch. Ing., Nr. 30, 25. Juli, S. 9 


RUTTMANN (W.). — Festigkeitseigenschaften der 
Stahle bei hohen Temperaturen. (1400 Worter & Ab 


Zeitschrift fur das gesamte Eisenbahn- 
Sicherungswesen. (Berlin.) 
1936 656 .2 
Zeitschrift ftir das gesamte Eisenbahn-Sicherungswesen,| 
Nr. 9, 10. Juli, S. 97. : 
KRAUSKOPF (L.). — Neuere Entwicklung auf de 
Gebiete der Zugbeeinflussung. (3 200 Worter & Abb.) : 


1936 625 .151 (.43) 
Zeitschrift fiir das gesamte Eisenbahn-Sicherungswesen, 

Nr. 9; 10. Juli, S. 102. 

HERWIG & BUDDENBERG. — Die Reichsbahn- 
weichen. (1000 Worter & Abb.) 


Zeitung des Vereins mitteleuropdischer 
Eisenbahnverwaltungen. (Berlin.) 
1936 385 .6 


Zeitung des Vereins mitteleuropiiischer Eisenbahnverw., 
INES 26) 2b. Juni SOO ts 
JOSEPH (K.). — Die internationale Regelung des 
Expressgutrechts nach der Revisionskonferenz in Rom 
1933 und ihre Geschichte. (8 300 W6orter.) 


1936 385 . 
Zeitung des Vereins mitteleuropiischer Eisenbahnverw., 
Nr: 26, 25. Juni, S. 518, 
HALBFASS (W.). — Wie verteilte sich im Jahre 1933 
mengenmiissig der Giiterverkehr der Erde auf Land und} 
Wasser ? (1200 Worter.) 


1936 656 (.485)) 
Zeitung des Vereins mitteleuropiiischer Eisenbahnverw.,} 
Nee PG dle ahwilis Sh, Pie 
LILLIENDAHL (A.). — Das Problem von Schiene} 
und Strasse in Schweden. (3400 Worter.) 


1936 656 .235 (.43) 
Zeitung des Vereins mitteleuropiischer Eisenbahnyerw., 
INS 2G ts dill, SSeS. 
BASTIANSEN. — Der neue Entfernungszeiger der} 
Deutschen Giitertarife. (1 600 Worter.) 


1936 656 .225. (06 & 656 .261. (06 

Zeitung des Vereins mitteleuropiiischer Hisenbahnverw., 
Inne, ash, aku, Saye, 

SOMMERLATTE. — Zur Tagung des Internationalen 
Behalterbiiros bei der Internationalen Handelskammer 
in Paris vom 21, bis 24. April 1936 in Frankfurt (Main). 
(3 600 Worter.) 


1936 621 .132.1 (.43) 
Zeitung des Vereins mitteleuropiiischer Eisenbahnverw.,. 
Nr. 30, 23. Juli, 8, 587. ) 
BAISCH. — Die Fahrzeuge der Deutschen Reichsbahn. 
aut der Jahrhundertausstellung, gesehen vom Archi- 
tekten, (3700 Worter & Abb.) (Fortsetzung folet.) 


a a a 


in English. 


Sulletin, University of Illinois. (Urbana, III.) 


1936 669 
ll, University of Illinois, Bull. No. 281, April 21, p. l. 
MASBERG (C. H.) & SCHUBERT (C. EH.) — An 
estigation of the durability of molding sands. (14 600 
rds & fig.) 


1936 621 .165 
ll, University of Illinois, Bull. No. 282, May 5, p. 1. 
STRAUB (F. G.). — The cause and prevention of 
m turbine blade deposits. (14000 words, tables 


ig.) 


Engineer. (London.) 


936 621 .132.3 (.42) 
gineer, No. 4199, July 3, p. 138. 


{ new locomotive (The Green Arrow). (1100 words.) 


936 621 132.3 (.42) 
yineer, No. 4199, July 3, p. 20. 

.N.E.R. three-cylinder eight-coupled locomotives 
rd President Class). (600 words & fig.) 


936 621 .83 
fimeer, No. 4201, July 17, p. 52; No. 4202, July 24, 
ee 16. 

[ERRITT (H. E.). — The art of gear design. (9 000 
ds & fig.) 


936 669 1 (.73) 
yineer, No. 4201, July 17, p. 59. 
omposition for low-alloy high-strength steel (2 000 


‘ds. ) 
936 (PAL BBS (ee) )) 


ngineer, No. 4201, July 17, p. 64; No. 4202, July 24. 
p. 88. 
fain line electrification abroad, No. I. (7 460 words.) 


936 621 .331 (.68) 
zineer, No. 4201, July 17, p. 67. 
[ercury arc rectifiers on South African Rys. (3 400 


‘ds & fig.) 


936 

yineer, No. 4202, July 24, p. 79. 
the Golden Gate Bridge. (5 300 words.) (To be con- 
ed.) 


936 
sneer, No. 4202, July 24, p. 94. 
: M. S. composite sleeping cars. (500 words & fig.) 


625 .13 (.931) 


624 .51 (.73) 


625 .232 (.42) 


936 

rineer, No. 4202, July 24, p. 96. 
awa Flat deviation and tunnel, New Zealand. (700 
ds & fig.) 
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Engineering. (London.) 


1936 624 .52 (.73) 
Engineering, No. 3677, July 3, p. 1. 

Road and rail cantilever bridge over the Mississipi 
at New Orleans. (4600 words & fig.) (To be continued.) 


1936 
Engineering, No. 3679, July 17, p. 56. 
Road and rail cantilever bridge over the Mississipi 
at New Orleans. (1800 words & fig.) 


624 .52 (.73) 


1936 62. (01 & 669 1 
Engineering, No. 3679, July 17, p. 59. 

The preparation of cast iron transverse test bars. 
(600 words.) 


1936 62. (01 & 669 1 
Engineering, No. 3679, July 17, p. 76. 

TAPSELL (H. J.), BECKER (M. L.) & CONWAY 
(C. G.). — Creep and growth of cast irons, — The 
behaviour of five cast irons in relation to creep and 
erowth at elevated temperatures. (3000 words, tables 
& fic.) 


1936 
Engineering, No. 3680, July 24, p. 86. 
« Diagrid » structural work. (1300 words & fig.) 


624 


1936 
Engineering, No. 3680, July 24, p. 90. 
Composite sleeping cars on the London Midland and 
Scottish Railway. (600 words & fig.) 


625 .232 (.42) 


1936 62. (01 & 621 .89 
Wnegineering, No. 3680, July 24, p. 91. 

The Sperry-Cammen Adher-O-Scope for testing lubri- 
cating oils. (1 300 words & fig.) 


1936 621 .392 
Engineering, No. 3680, July 24, p. 101. 


The Noel high-speed arc welder. (1300 words & fig.) 


1936 62. (01 & 669 1 
Engineering, No. 3680, July 24. p. 104. 
CLARK (D. A. R.). — Tensile properties of steels 


at temperatures below and above normal. (2500 words 
& fig.) 


Engineering News-Record. (New York.) 
1936 38 & 656 


Engineering News-Record, No. 23, June 11, p. 837. 

WORLEY (Y. S.). — Regulating transport. — I. 
Reflections on the bedeviled business of moving people 
and goods about their affairs in a modern civilization. 
(1 700 words.) 


1936 624 
Engineering News-Record, No. 23, June 11, p. 845. 
AYRES (H. S.). — Open mesh steel deck for flood- 


damaged bridge. (700 words & fig.) 


— 1384 — 


1936 55 & 62. (01 


Engineering News-Record, No. 24, June 18, p. 872. 


TERZAGHI (K.). — Simple tests determine hydro- | 


static uplift. (3800 words, 3 tables & fig.) 


1936 625 .13 (.73) & 693 (.73) 
Engineering News-Record, No. 24, June 18, p. 877. 

Concrete placing machines line 92 miles of tunnel. 
(3200 words & fig.) 

1936 347, 763, 38 & 656 
Engineering News-Record, No. 24, June 18, p. 881. 
WORLEY (J. S.). — Regulating transport. — II. 
First principles. (1509 words.) 


1936 656 (.51) 
Engineering News-Record, No, 26, June 25, p. 909. 

SHAW (A. M.). -— Transport trends in China. (5 500 
words & fig.) 


1936 38 & 656 
Engineering News-Record, No. 26, June 25, p. 918. 

WORLEY (J. 8.). — Regulating transport. — III. 
Railways seek false aids. (3500 words.) 

1936 38 & 656 
Engineering News-Record, No. 1, July 2, p, 19. 

WORLEY (J. S.). — Regulating transport. — IV. 


Fool laws ride road transport. (2900 words.) 


1936 55. (06 & 721 .1 (06 
Engineering News-Record, No. 1, July 2, p. 21. 

Soil mechanics formally accredited (International con- 
ference on soil mechanics and foundation engineering 
held at Harvard University). (4500 words.) 


Journal, Institute of Transport. (London.) 


1936 388 
Journal, Institute of Transport, July. p. 466. 

BAKER (A. C.). — Municipal passenger transport 
(Paper and discussion), (17 000 words.) 

1936 38 


Journal, Institute of Transport, July, p. 478. 

PAYNE (W.). — The function of the trader in an 
efficient system of transport (Paper and discussion) 
(14.000 words.) 


1936 347 .763.4 (.42) & 656 .1 (.42) 


Journal, Institute of Transport, July, p. 495. 


HERBERT (EH. S.), — Second thouehts on the Road 
Traffic Acts (Paper and discussion). (19 000 words. ) 


Journal, Western Society of Engineers. (Chicago.) 


1936 ; 656 .284 (.73) 
Journal, Western Soc. of Engineers, April, p. 66. 
DARROW (F. T.). — The Burlington Railroad and 


the Republican river floods of 1935. (3 800 words & fig.) 


1936 624 .1 & 721 | 
Journal, Western, Soc. of Engineers, April, p. 85. — | 
REICHMAN (A.). — Steel rigid frame for bridg 
and buildings. (3700 words & fig.) | 


Mechanical Engineering. (New York.) 
1936 621 & 


Mechanical Engineering, July, p. 411. 
TORNEBOHM (H.). — Modern tolerance requirement 
and their scientific determination. (6000 words & fig 


1936 62. (01 & 621 3 
Mechanical Engineering, July, p. 443. 
ISENBURGER (H. R.). — Radiographic inspecti 


of welded refinery equipment. (2400 words & Tig.) 


Modern Transport. (London.) 


1936 621 .132.3 (.4 
Modern Transport, No. 905, July 4, p. 3. 


New Express passenger locomotives for L. N. HE. R. - 
« Lord President » incorporates main features of « H 
Marischal », with « Silver Link » type front end. (6 
words & fig.) 


1936 
Modern Transport, No. $03, July 4, p. 4. 
Resignalling of Leeds new station. (1 300 words & fi 


656 .253 (4! 


1936 614 8 & 6 
Modern Transport, No. 903, July 4, p. 5. 

STRAUSS (F.). — Protecting railways against 
raids. — Measures adopted on the Continent. (16 
words.) 

1936 621 .43 (. 


Modern Transport, No. 903, July 4, p. 6. 


Diesel-electric train sets for Ceylon. (1000 worl 
& fig.) 
1936 621 .132.3 (. 


Modern Transport, No. 904, July 11, p. 4. 


New class of 4-4-0 locomotive for Q. W. Ry. ( 
words & fig.) 


1936 656 .23 & 656) 
Modern Transport, No. 904, July 11, p. 5. 


Stabilising rates by rail and road. (2000 words 
tables.) 
1936 


656 .212.7 (.4 
904, July 11, p. 7. 


Modern Transport, No. ; 
A modern railway goods depot for Portsmouth al 


Southsea, (700 words & fig.) 


1936 


Modern 


656 1 (4 


r 


Transport, No. 904, July 11, p. 8. 


A Birmingham express freight service by road. (3 
words & fig.) 


Railway Age. (New York.) 


1936 625) 43:28 Elo) 
ilway Age, No. 24, June 13, p. 940. 
Recent advances in rail manufacture. 
able & fig.) 


1936 656 .221 & 656 .222 
ilway Age, No. 24, June 13, p. 945. 

) (P. A.). — Passenger-train length, speed and 
sepower. (1800 words & fig.) 


(3 600 words, 


385 114 & 656 .23 
ilway Age, No 24, June 13, p. 947. 
< Cost finding » plan proposed. (5 300 words). 


1936 385 .52 (.73) & 385 .581 (.73) 
ilway Age, No. 24, Jume 13, p. 952. 
Train service rules surveyed. (7 000 words & tables.) 


656 .24 (06 (.73) 
956. 
(2000 words & fig.) 


1936 
ilway Age, No. 24, June 13, p. 
Freight Claim Division meeting. 


936 625 .1 (.73) & 725 .3 (.73) 

ilway Age, No. June 20, p. 983. 

Lehigh Valley combs property for unnecessary faci- 

ies. (1600 words & fig.) 

385 .3 (.73), 621 138 (.73) 
& 625 .26 (.73) 

Railway Age, No. 25, June 20, p. 993. 

So-ordinator reports on consolidation and moderniza- 

n of shops. (3 400 words & tables.) 


29, 


1936 


1936 656 .225 (.73) 


ilway Age, No. 25, 
Sontainers on Nation-wide scale. 


June 20, p. 997. 
(4200 words & fig.) 


1936 625 .215 (.81) 
ilway Age, No. 25, June 20, p. 1002. 

Alloy truck frames and bolsters for Brazil. 
rds, 1 table & fig.) 


1936 

ilway Age, No 26, 
ARNES (W. C.). 
10 words & fig.) 


(400 


Sits; = 
June 27, p. 1023. 
— Rail failure statistics for 1934. 


625 .143.3 (.71) 


1936 385. (061.4 (.73) & 621. (06 (.73) 
ilway Age, No, 26, June 27, p. 1028. 

Mechanical Division (A. A.R.) holds meeting at Chi- 
zo. — Abstracts of reports and discussion on 
akes and brake equipment; Safety appliances; Speci- 
ation for materials; Electric rolling stock; Car 
istruction; Air conditioning and equipment ; Lighting; 
nk cars; Lubrication of cars and locomotives; Loa- 
ig rules; Wheels; I.ocomotive construction; Arbitra.- 
n; Cost of billing for foreign freight-car repairs 
ices for labor and materials; Couplers an draft wears. 


3000 words & fig.) 


— 105 — 


1936 656 .261 (.73) 
Railway Age, No. 26, June 27, p. 1053. 

Inter-city trucking proves efficient. — Missouri Paci- 
fic establishes a number of cross-country routes to 
provide more flexible service for branch line towns. 
(1 600 words & fig.) 

1936 
Railway Age, No. 26, June 27, p. 1058. 

Many 1935 railroad reports discuss motor transport 
operations. (3500 words.) 


621 .43 (.73) & 625 .232 (.73) 
Age, No. 1, July 4, p. 4 
The new streamliner « City of Denver ». (3 
& fig.) 


1936 
Railway Age, No. 1, July 4, p. 
Co-ordinator’s oe on dining car supplies aired. 


656 .1 (.73) 


1936 
Railway 
200 words 


656 .262 (.73) 


22. 


(1200 words & 2 tables.) 

1936 625 .143.2 (.73) 
Railway Age, No. 1, July 4, p. 25. 

MOORE (H. F.). — Further progress in study of 
rails, (3300 words & fig.) 


1936 385 .3 (.73) & 656 .261 (.73) 
Railway Age, No. 1, July 4, p. 29. 


C. and D. hearings at New York. (3300 words.) 


Railway Gazette. (London.) 


1936 621 .132.3 (.42) 
Railway Gazette, No. 1, July 3, p. 12. 

2-8-2 type three-cylinder engines, L. N. HE. R. 
words & fig.) 


1936 
Railway Gazette, No. 1, July 3, p. 14. 
Colour-light signalling at Leeds new station, L. N 
(S00 words & fig.) 


(G00 


656 .253 (.42) 


y. BR. 


1936 
Railway Gazette, No. 1, July 3, p. 16. 
ARTHURTON (A. W.). — Road motor services of the 


656 .1 (.68) 


South African Railways. (800 words & fig.) 
1936 656 .1 (.44) 
Railway Gazette, No. 1, July 3, p. 20. 


The cost to the French Railways of their road subsi- 
diaries. (300 words & 2 tables.) 


1936 621 132.5 (.44) & 656 .222.1 (.44) 
Railway Gazette, No. 2, July 10, p. 48. 

Locomotive performance on the Nord. The work of 
the latest 2-8-2 tank and 2-10-0 freight types. (1 800 
words. ) 


1936 
Railway Gazette, No. 2, July 10, p. 50. 
Corrosion of painted structures. (800 words.) 


62. (01 & 698 


— 136 — 


625 .143.5 | 


1936 ‘ 
Railway Gazette, No. 2, July 10, p. ol. ; 
Reinforcing rail-to-sleeper fastenings. (400 words 
& fig.) 
1936 621 .43 (.44) 


Railway Gazette, No. 2, July 10, p. 92. 
Michelin developments. — The French State Railways 
introduce two high-capacity types. (800 words & fig.) 


1936 621 .132.5 (.42) 
Railway Gazette, No. 2, July 10, p. 50. 

New express freight locomotives, Southern Railway. 
(300 words & fig.) 


1936 
Railway Gazette, No. 2, July 10, p. 56. 
Pullman buffet car for Newhaven boat trains. 
words & fig.) 
1936 656 .28 (01 (.42) 
Railway Gazette, No. 3. July 17, p. 96. 
Colonel Mount’s annual report. (2400 words.) 


1936 606 .233 (.42) 
Railway Gazette, No. 3, July 17, p. 104. 

Midland and Great Northern Railway management 
changes. (1000 words & fig.) 


625 .232 (.42) 


(300 


1936 621 .392 (.439) & 625 .43 (.439) 
Railway Gazette, No, 3. July 17, p. 105. 
Arc-welded rail joints. (2200 words & fig.) 


1936 
Railway Gazette, No. 3, July 17, p. 109. 
New Portsmouth goods depot, Southern Railways. 
(1300 words & fig.) : 


656 .212.7 


1936 621 .132.3 (.52) & 621 .132.8 (.52) 
Railway Gazette, No. 3, July 17, p. 111. 


Modified Japanese streamlined locomotive. (400 words 
& fig.) 
1936 
Railway Gazette, No. 3, July 17. p. 
Ballast edge plough, L.N.E.R. (300 words & fig.) 


1936 621 .93 & 665 .882 
Railway Gazette, No. 3, July 17, Dames 


New oxygen cutting machine. (350 words & fig.) 


1936 385. (091 (.56) 
Railway Gazette, No. 3, ular Mii, joes JANE 


: Railway development in Asiatic Turkey. (900 words 
& fig.) 

1936 625 .234 (.73) 
Railway Gazette, No. 4, July 24, p. 133. 

Steam heating and air conditioning. (900 words.) 


1936 


625 .144 (.42) 
WIGS 


621 39 & 656 .256 


Railway Gazette, No. 4, July 24, p. 140. 
FORKHAMMER (N.). — Monogram for D. C. track 


circuits, (3500 words & fig.) 


1936 
Railway Gazette, No. 4, July 24, p. 144. 
The Fuka to Mersa Matrouh extension, HEgyptia 
State Railways. (1100 words & fig.) 


1936 625 .14 (01 (.54 
Railway Gazette, No. 4, July 24, p. 147. 
The mechanics of railway track. (500 words & fig.) } 


1936 385. (074 (.48 | 
Railway Gazette, No. 4, July 24, p. 153. | 

SIMONS (R. L.). — The Stockholm Railway 
Museum. (500 words & fig.) 

1936 656 .281 (. 


Railway Gazette, No. 4, July 24, p. 156. j 

Ministry of Transport accident report Collisic 
at Barkston. L. N. E.R. : January 19, 1936. (2 000 wores 
& fig.) ) 


1936 621 .43 (.4 
Diesel Ry. Traction, p. 78, Supplt. to the Ry. Gazett 
July 10. 


Metal aircraft construction applied to Diesel traij 
(960 words & fig.) 


1936 : 621 43 
Diesel Ry. Traction, p. 80, Supplt. to the Ry. Gazett 
July 10. 
Main line Diesel-electric locomotive in the U.S.. 
(800 words & fig.) ; 


1936 621 .43 (.54 
Diesel Ry. Traction, p. 81, Supplt. to the Ry. Gazett 
July 10. 
Diesel traction in Ceylon. (900 words). 
1936 621 43 & 621 


Diesel Ry. Traction, p. 82, Supplt. to the Ry. Gazett 


July 10. 
MIALL (S.). — Transmissions for Diesel locomotiv 
and railears. (700 words & fig.) 
1936 621 .43 (.46 


Diesel Ry. Traction, p. 84, Supplt. to the Ry. Gazett 
July 10. 
Further Diesel advance on the M.Z.A. (1300 wor 


& fig.) 


1936 621 132.7 (.42) & 621 .43 (.4 
Diesel Ry. Traction, p. 87, Supplt. to the Ry. Gazett 
July 10. 


A, new G. W.R. Diesel-electric shunter. (300 wor 
& figs) 


1936 621 .43 (.7 
Diesel Ry. Traction, p. 88, Supplt. to the Ry. Gazet 
July 10. 
New Cross-Continent Diesel trains in America. (16 
words & fig.) 


(1936 621 .43 (. 
Diesel Ry. Traction, p. 91, Supplt. to the Ry. Gazet 
July 10. 


Gleniffer oil engine for shunting locomotive. (4 
words & fig.) : 


936 621 .33 (.44) 
etrie Ry. Traction, p. 166, Supplt. to the Ry. Gazette, 
July 24. 

he electrified suburban lines of the French State 
lways. (2400 words & fig.) 


936 621 .338 (.42) 
etric Ry. Traction, p. 172, Supplt to the Ry. Gazette, 
July 24. 
few train for the London Underground. (400 words 
rig.) 


Railway Magazine. (London.) 


936 625 .232 & 656 .25 


lway Magazine, July, p. 1. 
EGG (W. W.). — Intercommunication in passenger 
nS. Familiar features XIII. (3 800 words 


936 625 .1 (.42) & 656 .253 (.42) 
Iway Magazine, July, p. 27. 

mproving the approach to 
ithern Ry. (850 words. & fig.) 


Waterloo Station. 


936 621 .132.1 (.94) 


lway Magazine, July, p. 31. 
ustralian locomotive development. (3000 words & 


) 
936 


Iway Magazine, July, p. 39. 
[DLIS (C. H.) & LEE (Ch. H.). — The Festiniog 
lway. Part Il. (4000 words & fig.) 


625 .61 (.42) 


Railway Signaling. (Chicago.) 


936 656 .258 (.73) 
lway Signaling, June, p. 299. 

‘LEISHER (H. T.). — New electro-pneumatic plant 
Pennsylvania at Newark. (6600 words & fig.) 


936 625 .162 (.73) & 656 .259 (.73) 
lway Signaling, June, p. 306, 

Jashing lights at 20 crossings in Kalamazoo. (2 500 
ds & fig.) 


936 

Iway Signaling, June, p. 309. 
-OBERTS (L. C.). — « Balance » in dispatching cir- 
ts. (2300 words & fig.) 


656 .254 (.73) 


936 621 .85 (.73) & 656 .25 (.73) 
lway Signaling, June, p. 312. 

VHITE (W. W.). — Southern Railway operates 
jal shop at Lexington, Ky. (2200 words & fig.) 


936 656 .222.4 
lway Signaling, June, p. 318. 

Vhat is the capacity of a single-track line ? (800 
-ds.) 
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The Oil Engine. (London.) 


1936 385 .113 (.489) & 621 .43 (.489) 
The Oil Engine, July, p. 70. 

Operating results with the first complete Diesel 
express train service (Denmark). (2200 words & fig.) 


1936 621 .43 (.738) 
The Oil Engine, July, p. 92. 
MANN (Ch. F. A.). — The largest Diesel trains. Four 


double-engined Jl-and 12-car trains with 2100 b.h.p. 
and 2400 b.h.p. machinery for transcontinental express 
services on the Union Pacifie Railroad, U.S. A. (2 400 
words & fig.) 


Transit Journal. (New York.) 
1936 385 .071.3 (.71) & 385 .587 (.71) 


Transit Journal, June, p. 183. 
Making transportation men. (2000 words & fig.) 


In Spanish. 


Anales de la Asociacidn de Antiguos Alumnos 
del J. C. A. I. (Madrid.) 


1936 621 .33 (.460) 
Anales de la Asociacion de Antiguos Alumnos del 
I. C. A. I., junio, p. 305. 
GUERRICABEITIA Y BERMEOSOLO. — Utilizacion 
de tractores eléctricos en maniobras. (2800 palabras & 
fie.) 


Boletin de la Asociacién General de transportes 
por via ferrea. (Madrid.) 
1936 621 .43 (.73) 


Bol. de la Asoc. Gener, de transp. por via férrea, Suple- 
mento, mayo, p. 61. 
Tren Diesel articulado del Illinois Central de 1 200 CV. 


Madrid, Asociacién General de Transportes por Via 
Férrea. (1700 palabras & fig.) 
1936 621 .43 


Bol. de la Asoc. Gener. de transp. por via férrea, Suple- 
mento, mayo, p. 64. 
Sobrealimentacién de los motores de explosion y espe- 
cialmente de los Diesel de cuatro tiempos. (5000 pala- 
bras & fig.) 


Ferrocarriles y Tranvias. (Madrid.) 


1936 621 .43 (.460) 
Ferrocarriles y Tranvias, Junio, p. 162. 
SANTIAGO (E.). — Resultados obtenidos con los 


automotores en la Compaiiia de M. Z. A. (4400 palabras 
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1936 656 .2 


Ferrocarriles y Tranvias, junio, p, 170. ‘ 
ONTIVEROS (F. J.). — Estudio economico de las 
explotaciones ferroviarias. (8 200 palabras & fig.) 


Ingenieria y Construccién. (Madrid.) 
1936 621 .132.3 (.460) 
Ingenieria y Construccion, junio, p. 281. 
SERRAT Y BONASTRE (J.). — Las nuevas locomo- 
toras, serie 4.251-55, de la Compania de los Ferroca- 
rriles Andaluces. (1900 palabras & fig.) 


1936 691 (.43) 


Ingenieria y Construccién, junio, p. 300. 
Normas alemanas para hormigon armado, 1932. (9 000 
palabras & fig.) 


Rieles argentinos. (Buenos Aires.) 


1936 385 (.3) 


Rieles argentinos, mayo, p. 111. 
La situacién de los ferrocarriles extranjeros y de 
nuestro pais. (3 800 palabras). 


1936 625 .13 (.43) 


Rieles argentinos, mayo, p. 125. 
El ttinel bajo el Elba. (2900 palabras & fig.) 


Revista de Obras Publicas. (Madrid.) 
1936 624 .63 (.460) 


Revista de Obras Publicas, N° 12, 15 de junio, p. 225. 
VILLALBA GRANDA (C.). — El puente sobre el rio 
Guadalhorce, en Pizarra, Milaga. (2 600 palabras & fig.) 


1936 691 
Revista de Obras Piiblicas, N° 138, 1° de Julio, p. 241. 

ANGULO (A.). — Nuevas posibilidades del hormigon 
armado. (1600 palabras.) 


in italian. 


La tecnica professionale. (Firenze.) 
1936 
La tecnica professionale, luglio, p. 151. 


CLOCIA (D.). — Trazione trifase a bassa frequenza 
e trazione a corrente continua. (4000 parole & fic.) 


621 33 


1936 
La tecnica professionale, luglio, p, 163. 


, Sul trattamento dell’ acqua nell’ interno delle caldaie 
delle locomotive. (3 900 parole & fig.) 


621 .133.7 


L’ Ingegnere. (Roma.) 

L. 

1936 69 
L’Ingegnere, guigno, p. 312. 


MARGIACCHI (C.). — Su le possibilita de dimiam 
zione del ferro nel cemento armato. (1 000 parole & fig. | 


1936 624 .63 (.4 


L’Ingegnere, luglio, p. 352. 
Tl nuovo ponte sul Ticino a Pavia per la strada stata 
dei Giovi. (1200 parole & fig.) ; 


In Dutch. 


oe 


De Ingenieur. (Den Haag.) 


1936 
De Ingenieur, N° |26, 26 Juni, p. V. 27; N° 27, 3 Jw 
Den Viwoue 
NIEUWENHUIS (J. G. J. C.). — Het secundai 


vervoer in crisistijd, (12 000 woorden, 15 tabellen & fig} 


1936 6q 
De Ingenieur, N° 30, 24 Juli, p. G. 29. 
Klimaatregeling in gebouwen. (6 200 woorden.) 


Spoor- en Tramwegen. (Utrecht.) 
1936 385. (07.4 (.49 


Spoor- en Tramwegen, N° 13, 23 Juni, p. 293. 
ASSELBERGHS (H.). — Artistieke gedenkpenning: 
in het Nederlandsch Spoorwegmuseum. (3 800 woord 
& fig.) 
1936 
Spoor- en Tramwegen, N° 13, 23 Juni, p. 304. 
NIEUWENHUIS (J. G. J. C.). — Het tramspoor: 
den openbaren weg. (1400 woorden & fig.) 


1936 385 (.49 
Spoor- en Tramwegen, N° 14, 7 Juli, p. 317. 


De reorganisatie der Nederlandsche 
(3 200 woorden.) 


Spoorweg 


1936 624 (.49 
Spoor- en Tramwegen, N° 14, 7 Juli, p. 320. 

VAN DER VEEN (K. H. C. W.). — De bovenbo 
van de overbrugging der Oosterdoksluizen in Amste 
dam-Olbost. (3 100 woorden & fig.) 


1936 656 . 
Spoor- en Tramwegen, N° 14, 7 Juli, p. 325. 
GROOT (A. M.). — Preciseering yan het princi 


« What the traffic can bear ». (3 000 woorden & fg 


In Rumanian. 
(= 599) 


Revista C. F. R. (Bucuresti.) 


1936 656 .222 (.493 + .498) = 599 
vista C. F. R., January-February, p. 35. 
MOCEAROYV (N.). — The mechanical calculation of 
ction power on the Belgian National Railways and 
the Rumanian Railways. (4000 words & fig.) 


1936 
vista C. F. R., March, p. 72. 


MOCEAROV (N.). — The « Rona » locomotive meter. 
800 words & fig.) 


621 .133.1 = 599 


— 139 — 


1936 | 
Revista C. F. R., March, p. 77. 


VASU (L.). — The new rail motor train of the 
Czechoslovak State Railways. (1000 words & fig.) 


621 .43 (.487) = 599 


1936 625.2128 5599 
Revista C. F. R., April, p. 97. 
VAIDEANU (C.). — The causes of tyre fractures. 


(6900 words & fig.) 


1936 625 .2 = 599 & 699 = 599 
Revista C. F. R., April, p. 118: 
TRAUSANU (D. C.). — Special steels and their use 


in the construction of rolling stock, (3000 words.) 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poingon, Bruxelles. 
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MONTHLY BIBLIOGRAPHY OF RAILWAYS ”. 


PUBLISHED UNDER THE SUPERVISION OF 
P. GHILAIN, 


General Secretary of the Permanent Commission oi 


the International Railway Congress Association, 


(OCTOBER 1936) 


I. — BOOKS. 


in French. 


1936 

MANIEU (E.). 

Manuel de charpentes en bois, 
Paris, J. B. Bailliére et Fils. 1 volume, 376 pages et 
8 figures. (Prix : 22 fr. francais.) 


624. (01 


1936 669. (06 
Mémoires présentés a la section de métallurgie du 
Ie Congrés International des Mines, de la Métallur- 


> et de la Géologie appliquée. (Paris, 20-26 octobre 
35.) 
Paris, Revue de la Métallurgie, 5, Cité Pigalle. 


volume, 340 pages et figures. (Prix : 40 fr. francais.) 


1936 385. (08 (.437) 
Rapport annuel de l’entreprise des Chemins de fer de 
itat tchécoslovaque pour l’exercice 1935. 

Praha, Direction des Chemins de fer de l’Etat. 1 vo- 
me, 123 pages et 1 carte. | 


1936 313 .385 (.437) 
Statistique de transport des Chemins de fer de l’Etat 
hécoslovaque pour l’exercice 1935. 

Praha, Direction des Chemins de fer de PEtat. 1 vo- 
me, 240 pages, 


fu 


in German. 


nD 


1836 621 .43 (.43) 
ORN (E.). 

Die Schnell- und Leichttriebwagen der Deutschen 
eichsbahn im Bild. 
Berlin, Verkehrswissenschaftliche Lehrmittelgesell- 
haft m. b. H. bei der Deutschen. Reichsbahn und 
armstadt, Technische Hochschule. 1 Band, 47 Seiten 
id 30 Abbildungen. (Preis : 1.80 R.M.) 


1936 669 & 691 
Die Korrosion metallischer Werkstoffe. Band I: Die 
orrosion des Eisens und seiner Legierungen. 
Leipzig, 1 Band, 560 Seiten und 219 Abbildungen. 
Preis: 37.50 R.M.) 


1936 669 


GRUTZNER (A.). 

Aluminiumlegierungen. 

Berlin, Verlag Chemie. 2 Biinde, 342 Seiten und 526 
Seiten. (Preis : 1. Teil, 35 R.M., 2. Teil, 54 R.M.) 


1936 313 : 656 
KELLERER (H.). 

Verkehrsstatistik, 

Berlin, Otto Elsner Verlagsgesellschaft. 1 Band, 264 
Seiten und 40 Abbildungen, (Preis: 18 R.M.) 


1936 
KOMMERELL. 

Erlauterungen zu den Vorschriften fiir geschweisste 
Stahlbauten. 


621 .392 & 624 


Berlin, Wilhelm Ernst & Sohn, 1 Band. (Preis : 
5 R.M.) 

1936 621 .82 
ERKENS (A.). 

Konstruktive Lagerfragen. 

Berlin, V-D-I Verlag und Beuth-Verlag. 1 Band, 


46 Seiten und 108 Abbildungen. (Preis: 8 R.M.) 


1936 625 142.2 
NOWAK (A.). 
Der Einfluss des Frostkerns auf die _Impragnierung 


der Buchenschwelle. 


Wien, Julius Springer, Schottengasse, 4. 1 Band, 
22 Seiten. (Preis: 1.45 R.M.) 

1935 Weil 

Stahl im Hochbau. 

Diisseldorf, Verlag Stahleisen und Berlin, Julius 
Springer. 1 Band, 780 Seiten und Abbildungen. (Preis : 
12 R.M.) 

in English. 
1936 693 


BAUER (CE. E.). 

Plain concrete. 

New York & London. Published by McGraw-Hill 
Book Co. 2nd edition (6 « 9 inches), 364 pages, photo- 
eraphs, drawings and tables. (Price: $ 4.00.) 


(1) The numbers placed over the title of ) 
sonjointly with the Office Bibliographique International, of Brusse 
Railway Science », by L. Wetssensrucg, in the number for Noyem 
9." 1509).* 


each book are those of the decimal classification proposed by the Railway Congress 


Is. (See « Bibliographical Decimal Classification as applied to 
ber 1897, of the Bulletin of the International Railway Congress, 
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1936 
CLARK (Thomas D.). 
A, pioneer Southern Railroad. 
Chapel Hill, N. C. Published by 
Carolina Press. 7 inches), 


University of North 
(Gy Se. Ui 171 pages, linecuts, 
tables. (Price: $ 5.00.) 


656 .23 (.52) 
OF THE MANCHOUKUO 


1936 

GENERAL DIRECTION 
STATE RAILWAYS. 

Regulations for railway freight and charges of the 
Manchoukuo State Railways with classification table, 
tariffs, rates of charges and railway kilometrage 
(effective February 1, 1936). 

Mukden. Published by the Manchoukuo State Rail- 
ways. 


[ 016. 385. (03 ] 


II. — PERIODICALS. | 


ee ee ee ee 
In French. 


Annales des travaux publics de Belgique. 


(Bruxelles.) 
1936 697 
Annales des travaux publics de Belgique, juin, p. 391. 
VAN HAMME (A.). — La réalisation du confort par 
le conditionnement de I’air. (16000 mots.) 


Bulletin de la Société des ingénieurs civils 
de France. (Paris.) 
1936 621 .43 
Bull. de la Soe. des ing. civ. de France, mai-juin, p. 429. 
FIEUX (J.). — L’application de ’embrayage automa- 
reas ; Vautomotrice de grande puissance. (6 300 mots 
ig. 


1936 621 .392 
Bull. de la Soe. des ing. civ. de France, supplém, au bull. 
du 3 juillet, p. 244. 
LANGUEPIN (J. E.). — La soudure électrique par 
résistance. (900 mots.) 


Electricité. (Paris.) 


1936 656 .256.3 (.44) 


Electricité, juillet, p. 250. 
_Le block automatique a4 signaux lumineux sur le 
réseau P. L. M. (2600 mots & fig.) 


Génie civil. (Paris.) 
1936 62. (01 & 621 .392 
Génie civil, n° 2816, 1° aoait, p. 107. 


He radiométallographie des soudures. (2300 mots & 


385. (09 (.73) | 


1936 621 13 & 621 4 
LIPETZ (A. I.), Chief Consulting Engineer, Amerie 
Locomotive Company, Schenectady N. Y.; No 
resident Professor, Purdue University, Lafayett 
Indiana. 
The power plant on wheels. 
Paper presented at the 25th Meeting (New Yor 
N. Y., 12 March 1936) of the Metropolitan Power Planj 
Committee, and discussion, (Minutes of meeting.) 
A pamphlet (11 x 8 inches) of 18 pages, with illu 
trations. 


1936 
ROBB (L. A.). 
Vocabulario 
Spanish. 
Princeton, N. Y. Privately printed at the Princetc 
University Press (6 x 9 inches), photographs, tabl 
119 pages. | 


tecnico Spanish-English, Englis’ 


1936 621.3: 


Génie civil, n° 2817, 8 aotit, p. 123. 

PICARD (J.) & NOUVION (F.). — L’entretien dy 
moteurs de traction électrique dans les ateliers d 
Chemins de fer de Etat francais. (3000 mots & fi 


1936 624 .63 (.46! 
Génie civil, n° 2817, 8 aotit, p. 126. 
JACOBSON (M.). — Le viaduc en béton armé 


VEsla (Espagne). (1900 mots & fig.) 


1936 62. (01 & 6 
Génie civil, n° 2817, 8 aofit, p. 129. 
PORTEVIN (A.) & GUILLET (L. fils). — Mod 


élastique de certains composés définis intermétalliqu 
(1 000 mots.) ; 


1936 
Génie civil, n° 2818, 15 aofit, p. 137. 
MARTIN (H.). — Les nouvelles automotrices a gra 
capacité des Chemins de fer de V’Etat. (6000 mote) 
| 


621 .43 (. 


fig.) 

1936 
Génie civil, n° 2818, 15 aofit, p. 150. 
_ MESTRE (A.), — La police de la circulation et 
juridiction administrative. (1500 mots.) 


656 (. 


1936 625 13 (.4 
Génie civil, n° 2819, 22 aoft, p. 157. 
CAYLA (M.), — L’élargissement 4 quatre voies 


viaduc de Meudon. (1400 mots et fig.) 
1936 
Génie civil, n° 2819, 22 aoft, p. 168. 


_La fabrication et les emplois des alliages au gl 
nium. (1300 mots.) 


La Technique moderne. (Paris.) 


936 62. (01 
Technique moderne, n° 14, 15 juillet, p. 509. 
‘EGNAULD (P.). — Calcul des déformations et des 
charges dues aux chocs. (5 800 mots & fig.) 


936 621 .43 (.44) 
Technique moderne, n° 14, 15 juillet, p. 514. 
'HAUMEL (Y.). — Les autorails Diesel électriques 
‘Hiet-Alsthom de 250 C. V. (3 400 mots & fig.) 


936 621 .43 


Technique moderne, n° 15, le? aotit, p. 550. 


JEGRE (A.). — Evolution du moteur Diesel et réa- 
tions récentes dans les différents modes dapplica- 
a. (3500 mots & fig.) 


Le Container. (Paris.) 
936 656 .225 & 656 .261 


Container, juillet, supplément n° 84. 
le BOYSSON (L.). — Le développement du trafic 
- containers. (2000 mots.) 


1936 656 .225 & 656 .261 


Container, juillet, p. 35. 


WOLFFRAMM, — Les dispositifs utilisés par la 
utsche Reichsbahn pour le chargement, le décharge- 
nt et le transport des petits containers. (1700 mots.) 


Industrie des voies ferrées et des transports 
automobiles. (Paris.) 


1936 621 .333 & 625 .62 

Mdustrie des voies ferrées et des transp. automobiles, 
juillet, p. 146. 

PERIDIER (J.). — Conversion des équipements de 

uction en vue de la récupération. (4500 mots & fig.) 


1936 656 (.4) 

Industrie des voies ferrées et des transp. automobiles, 
juillet, p. 152. 

VENTE. — Chronique de la coordination 4 l’étranger. 

000 mots.) 


L’Ingénieur-Constructeur. (Paris.) 
1936 62. (O01 


{ngénieur-Constructeur, juillet-aoat, p. 3883. 
ROUZET (L.). — Contribution a la théorie de la 
sistance des matériaux appliquée au calcul des res- 
rts. (3400 mots & fig.) 


1936 691 & 721 9 
Ingénieur-Constructeur, juillet-aott, p. 3891. 


NOUZILLE. — Calcul des dalles de pont en béton 
mé, (1500 mots & fig.) 
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Revue générale des chemins de fer. (Paris.) 
1936 388 (.42) & 656 (.42) 


Revue générale des chemins de fer, aot, p. 81. 

DAUTRY. — La formule anglaise des « Public 
Trusts >» appliquée a la gestion de grands services 
publics. Les transports de Londres. (5000 mots & 7 
tableaux.) 


1936 625 .23 (.44) 
Revue générale des chemins de fer, aoat, p. 91. 
PONCET & FORESTIER. — Voitures de banlieue 


métalliques allégées. (6000 mots & fig.) 


1936 625 .215 (.44) & 625 .26 (.44) 
Revue générale des chemins de fer, aofit, p. 100. 


LE HORGNE. — La réparation des bogies de voitures 
aux chemins de fer de ’Etat. (2200 mots & fig.) 


1936 625 .13 (.44) 
Revue générale des chemins de fer, aofit, p. 113. 


CAYLA (M.). — Elargissement du viaduc de Meudon. 
(1700 mots & fig.) 


1936 385 .113 (.61) 
Revue générale des chemins de fer, aoft, p. 118. 


CLOSSET (F.). — Les chemins de fer de Tunisie de 
1933 & 1935. (2500 mots et fig.) 


Revue universelle des mines. (Liége.) 


1936 
Revue universelle des mines, aoft, p. 330. 


SPRONCK (R.). — Mesure et prévision des actions 
du vent sur les constructions, (4300 mots & fig.) 


69 


Transports. (Paris.) 


1936 625 14 & 625 17 


Transports, mars, p. 97. 
FLAMENT (H.). — La voie ferrée. Sa constitution. 
Son entretien. (3800 mots & fig.) 


1936 625 6 


Transports, mars, p. 109. 

KANDAOUROFF (P.). — Comparaison des résultats 
économiques d’exploitation des tramways et des auto- 
bus de divers modes de propulsion. (1500 mots & fig.) 


1936 656 .222.5 (.44) 


Transports, mars, p. 116. 
La nouvelle formule des indicateurs Chaix. (3000 
mots & fig.) 
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in German. 


Archiv far Eisenbahnwesen. (Berlin.) 
1936 625 .6 (.43) 


Archiv fiir Eisenbahnwesen, Mai-Juni, §, 513. 

TEUBERT. — Die Strassenbahnen und Bahnen be- 
sonderer Bauart im Deutschen Reiche im Jahre 1933. 
(7 200 Worter.) 


1936 656 .213 (.43) 
Archiv fiir EHisenbahnwesen, Mai-Juni, 8. 567. 

SEEGER, — Die neuen Hafenbahnvertrage der badi- 
sehen staatlichen Hiifen von Mannheim, Rheinau und 
Kehl. (4200 Worter & Abb.) 


1936 656 (.73) 
Archiv fiir Hisenbahnwesen, Mai-Juni, S. 579. 

BERCHTOLD (W.). — Die Massnahmen zur Sanie- 
rung des Verkehrs in den Vereinigten Staaten von Ame- 
rika, (15 000 Worter.) 


1936 385 (.47) 
Archiv fiir EKisenbahnwesen, Mai-Juni, S. 619. 

SMIRNOW. — Der gegenwiirtige Stand der russischen 
Eisenbahnwirtschaft. (5500 Worter & 1 Karte.) 


1936 385 (.498) 
Archiv fiir Kisenbahnwesen, Mai-Juni, S. 635. 
SAUTER. — Die Ausfiihrune des Sanierungspro- 


gramms der rumiinischen Bahnen 1932-1935. (4200 Wéor- 
ter.) 


1936 385 (.94) 
Archiv fiir Eisenbahnwesen, Mai-Juni, S. 647. 
PASCHEN (W.). — Die australischen Bahnen im 


letzten Jahrfiinft (1929/30-1933/34). (4500 Worter.) 


Die Reichsbahn. (Berlin.) 


1936 385. (06.4 (.43) 
Die Reichsbahn, Heft 31, 29. Juli, S. 613. 

MULLER-HILLEBRAND, — Die Reichsbahn auf der 
Ausstellung « Deutschland ». (6500 Worter & Abb.) 


1936 656 .235 (.43) 
Die Reichsbahn, Heft 33, 12. August, S. 664, 
BASTIANSEN, — Die Neuordnung des Hntfernungs- 


eee der deutschen Eisenbahn-Giitertarife, (800 Wir- 
(im)) 


1936 614 (.43) 
Die Reichsbahn, Heft 34, 19. August, S. 675. 
KNOCHE. — Die Mitarbeit der Reichsbahn-Bezirks- 
tsorge in der deutschen Volksfiirsorge. (3 600 Worter.) 


1936 621 335 (.43) 
Die Reichsbahn, Heft 34, 19. August, S. 680. 
,; WEYLAND (F.). — Triebwagen- und Kleinlokomo- 
tiv-Ladeanlagen und ihre wirtschaftliche Ausnutzung 


durch Schnelladung yon Speicherfahrzeugen, (1 400 War. 
ter & Abb.) ‘ ; 


fii 


Elektrische Bahnen. (Berlin.) | 
621 .335 (.43 


1936 
Elektrische Bahnen, Juni, S. 129. 4 
KLEINOW (W.). — 1 Do 1-Reichsbahnschnellzuglq 
komotive Reihe E 18. (10000 Worter & Abb.) . 
1936 621 33 
Hlektrische Bahnen, Juni, S. 145. =| 


MICHEL (0.). — Einheitliche Bezeichnung der Lokd 
motiven und Triebwagen. (2400 Wéorter & Abb.) 


1936 621 .335 (.8 
Elektrische Bahnen, Juni, S. 149. . 
SCHRODER (W.). — Bo-Bo-Giiterzuglokomotive 


1500 V-Gleichstrom fiir die Oeste de Minas-Bahn ij 
Brasilien. (2500 Worter & Abb.) 


1936 
Elektrische Bahnen, Juni, 8. 156. 


Die erste elektrische Schnellzuglokomotive PB 21 dd 
Sowjetunion. (1000 Wéarter.) 


621 335 (4 


1936 621 .33 (.48o% 
Elektrische Bahnen, Juli, S. 159. 
FOGTMANN (H. W.). — Die Elektrisierung de 


Nahverkehrs von Kopenhagen. (5800 Worter & Abb 


1936 
Elektrische Bahnen, Juli, S. 171, 
TEICHTMEISTER (J.). — Der elektrische Zugbetrie 


bei den Osterreichischen Bundesbahnen im Jahre 193: 
(2400 Worter & Abb.) 


621 33 (4 


1936 621 33 (.4 
Hlektrische Bahnen, Juli, S. 175. 
STREIFFELER (W.) & BLASBERG (F.). — D 


Elektrische Betrieb der 
(3 800 Worter & Abb.) 


Vorgebirgsbahn Ké6Iln-Bom 


Glasers Annalen. (Berlin.) 
1936 
Glasers Annalen, Heft 2, 15. Juli, §. 13. 


WAGNER (R. P.). — Eine schwere 1 E 1-Sandbahn 
Tenderlokomotive. (4500 Wiorter & Abb.) 


621 132) 


Urgan fur die Fortschritte des Eisenbahnwesen} 
(Berlin.) 
1936 625 172 (.4 


Organ fiir die Fortschr, des Hisenbahnwesens, Heft 1) 
1. August, S. 315. 


HERRMANN (M.). — Die Messung der gegenseitiga 
Hohenlage der Fahrschienen in dem Oberbaumesswage 
der Deutschen Reichsbahn. (2500 Worter & Abb.) 


| 
1936 625 144i 


Organ fiir die Fortschr, des Hisenbahnwesens, Heft 
1. August, S. 319, 


A BLOSS, ——" Der Ubergangsbogen mit geschwungen 
Uberhdhungsrampe. (700 Worter & Abb.) 


=~ et  -—- fo 


936 625 143. (0 
an fiir die Fortschr, des Eisenbahnwesens, Heft 15, 
1. August, 8. 320. 

(HIER (H.). — Eigenspannungen in Eisenbahn- 
‘enen, (7 000 Worter, 3 Tafeln & Abb.) 


tschrift des Vereines Deutscher Ingenieure. 
(Berlin.) 


936 62. (01 & 669 
ssch. des Ver. deutsch. Ing., Nr. 31, 1. August, 5. 933. 
OHNCHEN (E.) & PIWOWARSKY (E.). — Wand- 
-kenempfindlichkeit von Metallen und Legierungen. 
‘00 Worter & Abb.) 


936 625 .5 (.494) 
sch. des Ver. deutsch. Ing., Nr. 31, 1. August, S- 942. 
VUBIN (A.). Die Seilschwebebahn auf den Siintis. 
00 Worter & Abb.) 


936 531 
tsch. des Ver. deutsch. Ing., Nr. 32, 8. August, S. 949. 


[OERNER (S.). — Bauarten, Eigenschaften und 
stungen von Windkandlen. (6 100 Worter, 2 Tafeln 
Abb.) 


936 621 .392 & 669 
tsch. des Ver. deutsch. Ing., Nr. 32, 8. August, S. 969. 
FEYEN (K. L.). — Zur Frage der Schweissempfind- 
keit. (4000 Worter & Abb.) 


Zeitschrift fiir das gesamte Eisenbahn- 
Sicherungswesen. (Berlin.) 
936 656 .259 


t. fiir das ges. Eisenbahn-Sicherungswesen, Nr. 10, 
1, August, 8. 118. 


‘ROST (R.). — Der Riegelhandverschluss. (1 500 
rter & Abb.) 
936 656 .256 (.43) 


t. fiir das ges, Hisenbahn-Sicherungswesen, Nr. 11, 
20. August, S. 125. 

TENHARD. — Neue Sicherungsanlagen fiir Bahnhof 
terbach (Elsass). (2500 Wéorter & Abb.) 


| Zeitung des Vereins mitteleuropaischer 
Eisenbahnverwaltungen. (Berlin.) 
936 656 


tung des Ver. mitteleurop. Hisenbahnverw., Nr. 29, 


16, Juli, S. 567. 


<OENIGS. — Internationalisierung von Verkehrswe- 
. (3000 Worter.) 
936 385. (09 (.41 + .42) 


tung des Ver. mitteleurop. Hisenbahnverw., Nr. 29, 
16: Juli, S. 571. 

Jie Eisenbahngesellschaften von Grossbritannien und 

tnd im Jahre 1935. (6700 Worter.) 
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1936 621 13 (.43) & 625 .2 (.43) 
Zeitung des Ver. mitteleurop. Hisenbahnverw., INTs 
30. Juli, S. 614. 
BAISCH. — Die Fahrzeuge der Deutschen Reichsbahn 
auf der Jahrhundertausstellung, gesehen vom Architek- 
ten, (4500 Worter & Abb.) 


1936 625 .4 (.43) 
Zeitung des Ver. mitteleurop. Eisenbahnverw., Nr, 31, 
30. Juli, S. 621, 
Berliner Nordsiid-S-Bahn. (900 Worter & Abb.) 


1936 385 (.57) 
Zeitung des Ver. mitteleurop. Hisenbahnverw., Nr. 32, 
6. August, S. 636. 
SALLER, — Eine neue Bahn im Fernen Sowjet-Osten. 
(500 Worter & 1 Karte.) 


1936 656 (.481) & 656 .231 (.481) 
Zeitung des Ver. mitteleurop. Eisenbahnverw., Nr. 33, 
13. August., S. 645. 
LOKEN. — Neue Anpassung des norwegischen Guter- 
tarifs an die Wettbewerbslage. (1900 Wé6rter & Abb.) 


1936 385. (06.4 (.43) 
Zeitung des Ver. mitteleurop. Fisenbahnverw., Nr. 33, 
13. August, S. 652. 
MULLER-HILLEBRAND, — Die Beteiligung der 
Reichsbahn an der Ausstellung « Deutschland ». (4700 
Worter & Abb.) 


in English. 


Engineer. (London.) 
1936 621 .83 
Engineer, No. 4203, July 31, p. 102; No. 4204, August 7, 
p. 126; No, 4205, August 14, p. 150. 


MERRITT (H. E.). — The art of gear design. (7 200 
words & fig.) (To be continued.) 


1936 624 .51 (.73) 
Engineer, No. 4203, July 31, p. 105; No. 4204, August is 
p. 129. 


The Golden Gate Bridge, No. II (8 800 words & fig.) 


1936 621 .33 
Engineer, No, 4203, July 31, p. 113. 


The economies of railway electrification. (900 words.) 


1936 (PAL BR) ((. oo) 
Engineer, No. 4203, July olay py Lia. 
Main-line electrification abroad. No. HI, (1400 words 


& 3 tables.) 


1936 
Engineer, No. 4203, July 31, p. 119. 
Jarrow Staith (coal loading towers). (1500 words & 
fig.) 


656 .212.6 (.42) 
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1936 697 
Engineer, No. 4204, August 7, p. 131; No. 4205, August 
14, p. 151. 


TAYLOR (W. T.). — Water vapour (vacuum) re- 
frigeration. (7 900 words, 4 tables & fig.) 


1936 


Engineer, No, 4204, August 7, p. 139. 
Chelsea bridge. (2 700 words & fig.) 


1936 621 132.1 (.68) 
Engineer, No. 4204, August 7, p. 141. 
Latest South African locomotives. 
fig.) 
1936 
Engineer, No. 4205, August 14, p. 156. 
Railcar with pneumatic tyres. (2 900 w ords & fig.) 


1936 624 (.42) 
Engineer, No, 4205, August 14, p. 163. 

The Kincardine-on-Forth bridge. (2600 words & fig.) 
& fig.) 


1936 


Engineer, No, 4205, August 14, p. 167. 


Ganadian National Railways streamlined locomotive. 
(500 words & fig.) 


624 .51 (.42) 


(1300 words & 


621 .43 (.42) 


621 132.3 (.71) 


Engineering. (London.) 


1936 621 .85 & 65 


Engineering, No. 3681, July 31, p. 111. 


Workshop organisation and management. — IX. Fac- 
tory equipment. (3 600 words.) 


1936 621 138.1 (.42) & 625 .154 (.42) 
Engineering, No. 3681, July 31, p. 117. 


Turntable operation by locomotive brake system. 
(500 words.) ‘ 


1936 
Engineering, No. 3681, July 31, p. 117. 
Rapid-hardening Portland cement. (1000 words.) 


1936 656 .212.6 (.42) 
Engineering, No. 3681, July 31, p, 118. 
Pees eacgeine plant at Hepburn-on-Tyne. (2.000 words 
% fig.) 


1936 621 .39 & 621 .94 
Engineering, No. 3681, July 31, p. 1381. 

Electrically-operated milling machine 
(700 words & fig.) 


1936 


691 


attachment. 


624 1 & 721 3 


Engineering, No. 3682, August 7, p. 137. 
Tests on large columns. (2 800 words.) 
1936 62. (01 & 662 


Engineering, No, 3683, August 14, p. 164. 


BIRD (A. L.) & BAUER (S. G.). — The measurement 


ot the quality of high-speed oil i 2 
aa gh-sp engine fuels. (2000 


| age of fatalitics. 


1936 621 .43 (.42 
Engineering, No. 3683, August 14, p. 166. 
56-seater pneumatic-tyred petrol-driven railcar. (3 60; 


words & fig.) (To be continued. ) j 


{ 


621 9 (.4% 


1936 
Engineering, No. 3683, August 14; p, 170. 


Automatic stopping device for four-spindle bar lath 
(900 words & fig.) 


1936 
Engineering, No, 3683, August Ta pe Loo: 
The application of wood preservatives. 


| 
i 
(800 von 


Engineering News-Record. (New York.) | 
1936 624 .63 (.7° 
Engineering News Record, No. 22, July 9, p. 37. 


BURKEY (J. R.). — Steel arch viaduct design gover k 
ed by architectural objectives. (2 500 words & fig.) | 


1936 347 .763 (.7/ 
Engineering News Record, No. 22, July 9, p. 51. i 
WORLEY (J. S.). — Regulating transport — Vi 
Offland transport dodges reformers. (3 600 words.) 


| 


1936 
Engineering News Record, No. 23, July 16, p. 77. 
NORTH (W. G.). — Convenient concrete table 
contractors’ use. (500 words & fig.) 


1936 347 163% 
Engineering News Record, No. 23, July 16, p. 81. 

WORLEY (J. S.). — Regulating transport — 
Conclusion on regulating transport. (1200 words.) 


1936 721 . 
Engineering News Record, No. 24, July 28, p. @ 
Soil mechanics note — I. (2700 words & fig.) 


1936 614 .5 (. 
Engineering News Record, No. 24, July 23, p. 118 
Mosquito control engineering. (3400 words & 


Great Western Railway Magazine. (London. 


1936 62. (01 &) 
Great Western Ry. Magazine, August, p. 375. 


ILLINGWORTH (V. R.). — Deterioration of st) 
tures in sea water. (3000 words & fig.) 


Modern Transport. (London.) 


1936 656 .28 (0 | 
Modern Transport, No. 905, July 18, p. 3. 
Railway accidents in Great Britain. — Declining | 


(1800 words & 1 table.) 


36 656 .23 (.42) 
lern Transport, No, 905, July 18, p. 4. 

abilising rates by rail and road. — Views of in- 
srial transport managers. (1900 words.) 


936 621 .338 (.42) 
lern Transport, No. 905, July 18, p. 5. 

‘ew rolling stock for London Transport. (1 100 words 
ig.) 


936 
lern Transport, No. 905, July 18, p. 6. 


lighway development in Australia. — Control in 
stralia. (1400 words.) 


936 
Jern Transport, No. 905, July 18, p. 6. 


‘ew bridge over the Hooghly at Calcutta. (500 words 
ig.) 


936 
jJern Transport, No. 906, July 25, p. 3. 


argest suspension bridge in the British Empire. 
n’s Gate Bridge, Vancouver Harbour. (750 words & 


) 


936 621 .132.5 (.42) 
lern Transport, No. 906, July 26, p. 4. 


xpress freight engines for Southern Railway. — 
lified « S. 15 » class units. (600 words & fig. By 


385 .1 (.94) 


624 .62 (.54) 


624 .51 (.71) 


936 656 .23 (.42) 
lern Transport, No. 906, July 25, p. 5. 
tabilising rates by rail and road. — Further views 


ndustrial transport managers. (1 800 words.) 


936 625 .234 (.94) 
lern Transport, No. 906, July 25, p. 6. 
ir-corditioning on Australian Railways. Successful 
erimental installation. (1700 words & fig.) 


936 625 .232 (.42) 
dern Transport, No. 906, July 25, p. 7 


‘ew composite sleeping cars for L. M. S. R. — 
lded underframes and bogies. (2000 words & fig.) 


936 621 132.8 (.73) 
dern Transport, No. 907, August 1, p. 3. 


Jovelty in railway coach planning. — Latest New 
ck Central train. (1 200 words & fig.) 
936 656 .23 (.42) 


ldern Transport, No. 907, August 1, p. 4. 
jtabilising rates by rail and road. (2 800 words.) 


936 621 .43 (.44) 
dern Transport, No. 907, August 1, p. 5 
meumatic-tyred railcars in France. (1300 words & 
) 
936 621 .43 (.42) 
dern Transport, No. 908, August 8, p. 3. 


Yew diesel-mechanical shunting locomotive. First Vul- 
1-Frichs unit. (1700 words & fig.) 
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1936 621 .43 (.42) 


Modern Transport, No. 908, August 8, p. 5. 


Another railcar for Northern Ireland. 
fig.) 


1936 621 .33 (.68): 
Modern Transport, No. 908, August 15, p. 4. 


Electric traction in Natal. — British built locomo- 
tives. (800 words & fig. 


1936 385.1 (.54) 
Modern Transport, No. 908, August 15, p. 4. 


Indian Railways and Federation. — The Financial. 
aspect. (1 200 words.) 


(700 words & 


1936 621 .132.3 (.43): 
Modern Transport, No. 908, August 15, p. 5. 


Locomotives for German mountain railway. — 
Flexible ten-coupled units. (1 700 words & fig.) 


1936 


Modern Transport, No. 908, August 7. 
New Vosges tunnel Sulzer ventilating 
words & fig.) 


625 .13 (.44). 


plant. (700 


Railway Age. (New York.) 


1936 621 .132.8 (.73) & 625 .232 (.73): 
Railway Age, No. 2, July 11, p. 50. 

New York Central builds distinctive streamline train. 
(7 600 words, 2 tables & fig.) 


1936 656 .222.1 
Railway Age, No. 2, July 11, p. 63. 
Superintendent discuss high-speed passenger trains. 


(3700 words & 1 table.) 


1936 621 .392 (.73) & 624 .8 (.73) 
Railway Age, No. 3, July 18, p. 100. 

GARDNER (T. H.). — Florida East Coast erects first 
all-welded bascule span, (3700 words & fig.) 


1936 
Railway Age, No. 3, July 18, p. 104. 
Union Railroad receives transfer locomotives from 
Baldwin. (650 words, 1 table & fig.) 


621 .132.7 (.73) 


1936 621 .139 (.73) & 625 .27 (73) 
Railway Age, No. 3, July 18, p. 110. 


Railroad Supply Departments hold annual meeting 
(Serap costs and simplification of materials, ete...). 
(14000 words & fig.) 

1936 62. (01 (.73) & 625 .252 (.73): 
Railway Age, No. 4, July 25, p. 138. 

New brake-shoe testing machine in Sargent labora- 
tory. (1400 words & fig.) 


1936 
Railway Age, No. 4, July 25, p. 148. 
Federal Power Commission’s National Power survey 
suggests electrification on 20 railroads. (1 600 words.) 


621 .33 (.73) 


| 
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1936 656 1 (.73) 


Railway Age, No. 4, July 25, p. 150. 
New Haven bus and truck subsidiaries work together. 
{1400 words, 1 table & fig.) 


1936 656 (.73) 
Railway Age, No. 4, July 25, p. 153. 

Winning back merchandise traffic (by careful study 
and revision of schedules and by rail highway co- 


ordination). — Texas & Pacific Railway. (1700 words 
& fig.) 
1936 656 .225 (.73) & 656 .261 (.73) 


Railway Age, No. 4, July 25, p. 155. 
A new type of container. (500 words & fig.) 


1936 625 .242 (.73) & 691 (.73) 
Railway Age, No. 6, August 8, p. 202. 

Does gum wood make good ties ? (5300 words & 
fig.) 


1936 
Railway Age, No. 6, August 8, p. 207. 
LISMAN (Ff. J.). — Forestalling moves of « other 
fellow » a necessity in price competition. (5 800 words.) 


656 .23 (.73) 


1936 656 .212.6 (.73) & 656 .225 (.73) 
Railway Age, No. 6, August 8, p. 211. 

Speed and efficiency in handling merchandise, Part II. 
(2200 words & fig.) 


1936 625 .213 & 625 .215 
Railway Age, No. 6, August 8, p. 214. 

GIESL (A.). — Riding qualities of passenger cars. — 
Knowledge of harmonic vibrations essential for correct 
design — why European roads are discontinuing Ame- 
rican type trucks. (1500 words & fig.) 


Railway Engineering and Maintenance. (Chicago.) 
1936 625 .242 


Railway Engineering & Maintenance, July, p. 412. 
Does protection of ties end with treatment ? (800 
words & fig.) 
1936 625 .13 (.73) 
Railway Engineering & Maintenance, July, p. 414. 
CLEMENTS (M, F.). — Lining a tunnel with pre- 
east concrete blocks. (1400 words & fig.) 


1936 625 .13 (.73) 


Railway Engineering & Maintenance, July, p. 416. 


Tools speed bridge repair program on the Erie. (3 900 
words & fig.) ‘ 


1936 385 .586 (.73) 


Railway Engineering & Maintenance, July, p. 421. 


Work equipment — how to select and train operators. 
{1400 words & fig.) 


1936 625 175 (.& 
Railway Engineering & Maintenance, July, p. 423. | 

Motors cars improve gang organization on Argenti 
Railway. (2000 words & fig.) 


Railway Gazette. (London.) 
1936 621 .13)) 
Railway Gazette, No. 5, July 31, p. 177. 


The turbine locomotive criticised. (900 words.) i 


1936 656 .222.1 (.4 
Railway Gazette, No. 5, July 31, p. 184. 

The fastest trains in Great Britain. (500 words 
tables.) 


1936 313: 656 .23 (. 
Railway Gazette, No. 5, July 31, p. 185. 

British Railway statistics. April 1936, as compay 
with April 1935, compiled from the Ministry of Tra 


port Statement No. 197. (2 tables.) 
| 


} 

1936 625 .215 (.43) & 625 .619 (4 
Railway Gazette, No. 5, July 31, p. 186, i] 
Key control for points on light railways. The A) 
eermann apparatus used on the German State Railwad 
| 


(1200 words & fig.) 


1936 621 .138.1 (.42) & 625 .154 (.4) 
Railway Gazette, No. 5, July 31, p. 188. 
Turning locomotives by power from brake apparat 
on the L. N. E. Ry. (700 words & fig.) 


1936 621 .132.3 ‘\ 


Railway Gazette, No. 5, July 31, p. 190. 


New standard 2-8-2 type locomotive in Japan. ( 
words & fig.) 


1936 656 212.6 (4 
Railway Gazette, No. 5, July 31, p. 202. 
The new coal shipping staith at Jarrow. (1 600 worm 


1936 625 .1 (.45) & 656 .211 (.44 
Railway Gazette, No. 6, August 7, p. 223. 

The Bologna Direttissima and Florence new stati 
(2500 words & fig.) i 


1936 621 132.3 ai 
Railway Gazette, No, 6, August 7, p. 229. 


New ©. P, R. streamlined 4-4-4 locomotives. ( 
words & fig.) 
1936 656 .23 (. 


Railway Gazette, No. 7, August 14, p. 262. 


_ Rating of railways. (Development of railway val; 
tion for rating.) (1800 words & 1 table.) 


1936 621 134.2 (4 
Railway Gazette, No. 7, August 14, p. 265. ) 

COOK (KGa) Machining a locomotive val 
Gear — I. — Operations involved in the production: 
Stephenson link motion for G. W. R. « Hall » eli 
express engines. (3000 words & fig.) 
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1936 621 .43 (.42) 

Diesel Ry. Traction, p. 242, Supplt. to Ry. Gazette, 
August 7. 

A new British diesel-locomotive, — 275 b.h. p. unit 


with pre-selective mechanical transmission. (1 000 words 
% fig.) 


1936 621 .43 (.493) & 656 .222.2 (.493) 
Diesel Ry. Traction, p. 244, Supplt. to Ry. Gazette, 
August 7. 
Multi-stop Diesel services in Belgium. (350 words, 
2 tables & fig.) 


1936 621 .43 (.43) 
Diesel Ry. Traction, p. 246, Supplt. to Ry. Gazette, 
August 7. 


Supercharged railcars for the German State Railways. 
450 words & fig.) 


1936 621 .43 (.73) 
Jiesel Ry. Traction, p. 247, Supplt. to Ry. Gazette. 
August 7. 
Largest single-unit Diesel locomotive (Illinois Central 
XRd.). (800 words & fig.) 


1936 621 .43 (.42) 
Jiesel Ry. Traction, p. 248, Supplt. to Ry. Gazette, 
August 7. 
Big Diesel car introduced in Northern Ireland. 260 
. h. p. vehicle for trailer haulage. (200 words & fig.) 


1936 621 .43 (.460) 

Jiesel Ry. Traction, p. 249, Supplt. to Ry. Gazette, 
August 7. 

Spanish railcar performance 100 per cent, railcar 

peration on small line. (400 words & 2 tables.) 


1936 621 .43 (.73) 

Yiesel Ry, Traction, p. 250, Supplt. to Ry. Gazette, 
August 7. 

City of Denver trains take up service. (600 words & 


ig.) 


Railway Magazine. (London.) 


1936 656 .222.1 (.43) 
tailway Magazine, August, p. 79. 

ALLEN (C. J.). — High speed in Germany. (3 500 
rords, 4 tables & fig.) 


1936 

ailway Magazine, August, p. 89. 
ALLEN (C. J.). — British locomotive practice and 
erformance. (6300 words, 2 tables & fig.) 


1936 385. (09 (.42) 


ailway Magazine, August, p. 103. 
DONCASTER (C. M.). — The Whitby & Pickering 
ailway. (2200 words & fig.) 


1936 
ailway Magazine, August, p. 111. 
New L. N. E. Ry. locomotives. (700 words & fig.) 


656 .222.1 (.42) 


621 .132.3 (.42) 


1936 
Railway Magazine, August, p. 113. 
NOCK (O. 8.). — The locomotives of the L. N. W. 
Ry. 1897-1922, — Part I, 1897-1902. (3 300 words & fig.) 


621 .132.1 (.42) 


Railway Mechanical Engineer. (Philadelphia.) 
1936 


Railway Mechanical Engineer, July, p. 279. 

Fifteenth Annual Meeting of the Mechanical Division, 
A. A. R. — Electric rolling stock. — Lubrification of cars 
and locomotives. — Prices for labor and materials. — 
Brakes and brake equipment. — Air conditioning and 
equipment lighting. — Safety appliances. — Specifica- 
tions for materials. — Loading rules. — Arbitration 
committee, Econemies in cost. of billing for foreign 
freight-car repairs. — Couplers and draft gears. — Car 
construction, Locomotive construction. — Tank cars. 
— Wheels. 


1936 625 .232 (.73) 
Railway Mechanical Engineer, August, p. 331. 

New York Central train « The Mercury ». (5 600 words 
& fig.) 


1936 621 .133.4 (.73) & 621 .133.5 (.73) 
Railway Mechanical Engineer, August, p. 339. 

Locomotive front-end arrangement. (Abstract of a 
sub-committee report included in the general report of 
the committee on Locomotive Construction at the meet- 
ing of the Mechanical Division of the A. A. R., Chicago, 
June 25 and 26, 1936. (6300 words & fig.) 


1936 625 .212 (.73) 


Railway Mechanical Engineer, August, p. 365, 

DORNER (F. R.). — With the car foremen and 
inspectors finding the average life of freight car 
wheels. (2000 words & fig.) 


1936 625 .234 (.73) 
Railway Mechanical Engineer, August, p. 366. 

Air-conditioned road and laboratory tests. 
words & fig.) 


(1 800 


South African Railways and Harbours. 
(Johannesburg.) 


1936 621 .392 (.68) & 625 .246 (.68) 
South African Railways & Harbours, July, p. 857. 

Mechanical Department’s activities. How 2000 steel 
wagons, ES4 type, were built in record time, (2000 
words & fig.) 


1936 621 .335 (.68) 
South African Railways & Harbours, July, p. 873. 
New electric locomotives for Natal. (950 words & 


fig.) 


The Commercial & Technical Journal. (Calcutta.) 


625 .214 
July, 


1936 


The Commercial & Techn. Journal (Caleutta) , 
p. 0. 
The reclamation of used lubricating oil and stream- 


line filtration. (2200 words.) 


621 .392 & 625 .2 
(Calcutta), July, 


1936 
The Commercial & Techn. 
p. 14. 
Welding as applied to vehicular structures. 
words.) 


Journal 


(5 200 


The Locomotive. (London. ) 


1936 621 .43 
The Locomotive, July 15, p. 201. 


The oil engine for rail transport. (2200 words.) 


1936 
The Locomotive, July 15, p. 207. 


2-8-4 type locomotive, Detroit, 
Railroad, (700 words & fig.) 


621 .132.5 (.73) 


Toledo & Ironton 


1936 
The Locomotive, July 15, p. 209. 
The Werry high speed locomotive. (900 words & fig.) 


5 


621 132.3 


1936 
The Locomotive, July 15, p. 210. 


Stainless steel car, A. T. & S. Fe Railway. (600 words 
& fig.) 


625 .232 (.73) 


1936 
The Locomotive, July 15, p. 211. 


Position of the locomotive engineer in railway orga- 
nisation. (3700 words & fig.) 


385 .4 (.42) 


1936 
The Locomotive, July 15, p. 214. 


Welded locomotive firebox, French State Railways. 
(450 words.) 


621 .133.2 (.44) 


1936 
The Locomotive, July 15, p. 217. 


Sheffied-Twinberrow bogies, Gold Coast and Nige- 
rian Rys. (700 words & fig.) 


625 .215 (.66) 


1936 
The Locomotive, July 15, p. 219. 


Air- -conditioning for the Commonwealth R 7 
(1 200 words & fig.) wealth Railways. 


625 .234 (,94) 


1936 


The Locomotive, 


621 .43 (.489) 
July 15, p. 225. 
Frichs Diesel locomotive for local service, 
Railway, Denmark. (1200 words & fig.) 


Aalborg 


1936 
The Locomotive, July 15, p. 226. 


CARLISLE (W. E.). — Jigs, fixtures, and notes | 0: 
production. (350 ee & fig.) (To be continued.) | 


{ 


The Oil Engine. (London.) 


1936 621 .43 (. 


The Oil Engine, August, p. 99. 
A 70m. p. h, railcar for Northern Ireland. (400 word} 
& fig.) 


621 .43 (.49 


1936 
The Oil Engine, August, p. 101. 
Belgian Diesel express trains. — The Carels 8S. E. 
equipment. (1100 words & fig.) 
1936 621 .43 (.45 
\ 


The Oil Engine, August, p. 109. 

A high-speed railcar two-stroke engine. — An Atl: 
200 b. h. p. 1800 r. p. m. Scavenge- plower type pows 
unit, designed for electrical transmission. (600 word 
& fig.) | 

1936 385 .114 (.73) & 621 .43 (1 
The Oil Engine, August, p. 113. 

MANN (Chas. F. A.). — The operating costs of | 
seven-car train. (700 words.) 


1936 
The Oil Engine, August, p. 114. 
WATSON (J. D.). — Lubrication in the Diesel engi 
(1100 words & fig.) 


621 43 & 621 


Ser oe a 


1936 
The Oil Engine, August, p. 117. 


A 600 b. h. p. pressure-charged power unit for r 
way traction. (900 words & fig.) 


621 .43 (. 


1936 
The Oil Engine, August, p. 118. 


The first Vulean-Frichs mechanical shunter. ad 
words & fig.) 


621 .43 (.4 


Transit Journal. (New York.) 


1936 621 .33 (.73) & 625 .62 (.7 


Transit Journal, July, p. 216. 
Tomorrow’s street car. (1400 words & fig.) 


1936 621 .33 (.73) & 625 .215 (." 
Transit Journal, July, p. 220. | 


Rubber springing characterizes truck design of 7 
P. C. C. car (U. S. A.). (1600 words & fig.) 


1936 621 338 CI 
Transit Journal, July, p. 224, 


The new motors, control and brakes of the P. C. 
electric car (U. S. A.). (1600 words & fig.) 


— 151 


1936 

ansit Journal, July, p. 227. 
New objectives met in P. C. C. car body. (1800 words 
fig.) 
1936 


ansit Journal, July, p. 231. 


Improvements that contribute to passenger comfort 
eating, ventilating and lighting systems are arranged 
the P. C. C. ear). (1500 words & fig.) 


621 .338 (.73) 


621 .338 (.73) 


In Bulgarian, 
CGasi3s8h) 


Spisanie. (Sofia.) 


1936 625 .233 (.497.2) 
isanie, February, p. 5. 

BARNEV. — Gas lighting of carriages on the Bulga- 
n State Railways. (11400 words & fig.) 


In Spanish. 


Revista de Obras Publicas. (Madrid.) 


1936 385 (.460) & 656 .213 (.460) 
vista de Obras Publicas, 15 de julio, p. 266. 
JCELAY (J. de). — Nuevos ferrocarriles en relacién 
1 el trafico maritimo y las obras de los puertos. (2 700 
abras & 2 mapas.) 


1936 385 .15 (.460) 
vista de Obras Publicas, 15 de julio, p. 271. 


JODERCH (E.). — La incautacién por el Estado de 
Ferrocarriles Andaluces. (1600 palabras.) 


In Italian. 


La tecnica professionale. (Firenze.) 
625 .251 (.4) 


i936 


| tecnica professionale, agosto, p. 185, 


fASOLI (M.). — L’applicazione del freno continuo 
treni merci delle ferrovie europee. (3300 parole & 


+.) 


| 


; 


|L936 621 .43 
tecnica professionale, agosto, p. 198. 
AMATI (G.). — Nozioni sui combustibili usati nei 


tori a combustione interna. (5700 parole & fig.) 


hivista tecnica delle ferrovie italiane. (Roma.) 
(1936 656 .256.3 


vista tecnica delle ferrovie italiane, 15 agosto, p. 65. 
MARIANI (E.) & MINUCCIANI (G.). — Dispositivi 
*impianti di blocco automatico. (4500 parole & fig.) 


1936 625 13 
Rivista tecnica delle ferrovie italiane, 15 agosto, p. 77. 


CORINI (F.). — Statica dei rivestimenti delle gal- 
lerie. (7500 parole & fig.) 


1936 656 (.63) 
Rivista teenica delle ferrovie italiane, 15 agosto, p. 101. 


Il problema dei trasporti in Etiopia. (2900 parole & 
fig.) 


in Dutch. 


De Ingenieur. (Den Haag.) 
1936 
De Ingenieur, N* 31, 31 Juli, p. V. 51. 


SCHEFFER (J. M. G.). — De automatische treinbe- 
veiliging. (6200 woorden & fig.) 


656 .254 


1936 385 (.492) 
De Ingenieur, N* 33, 14 Augustus, p. A. 273. 


Beschouwingen over de reorganisatie der Nederland- 
sche Spoorwegen. (1200 woorden.) 


Spoor- en Tramwegen. (Utrecht.) 
1936 385. (09 (.492) 


Spoor- en Tramwegen, N* 15, 21 Juli, p. 345. 

VAN SETTEN (D.). — De Spoorwegen in de Haar- 
lemmermeer. (3 600 woorden & 1 kaart.) (Wordt ver- 
voled.) 

1936 385 .113 (.492) 
Spoor- en Tramwegen, N* 15, 21 Juli, p. 348. 

De Nederlandsche Spoorwegen in 1935, 
den, 3 tabellen & fig.) 


(1 500 woor- 


1936 656 .212 (.492) 
Spoor- en Tramwegen, N* 16, 4 Augustus, p. 369. 

BARDET (J.D.M.). — De grondwerken in verband 
met de verbetering van de verkeerstoestanden te Am- 
sterdam-Oost. (3600 woorden & fig.) 


in Polish. 
(= 91.885) 


Inzynier Kolejowy. ( Warszawa.) 


1936 385 .4 (.438) = 91 .885 
Inzynier Kolejowy, juillet, p. 228. 
CYWINSKI (B.). — Réforme de la gestion des 


chemins de fer polonais. (10000 mots & fig.) 


1936 625 .142.3 = 91 .885 
Inzynier Kolejowy, juillet, p 244, 

KRUGER (A. W.). — Traverses métalliques et pro- 
erés réalisés dans leur fabrication. (6 600 mots & fig.) 


— 152 — 


in Gzech. 
(= 91.886) 


Casopis pro Zelezniéni pravo a politiku. (Praha. ) 
1936 656 (.44) = 91 .886 


Casapis pro zeleznieni prayo a politiku, No. 3, p. 33. 
WEIL. — Rail an road co-ordination in France. 
(11200 words.) (To be continued.) 


Zelezni¢ni Revue. (Praha.) 
1936 385 114 = 91 .886 


Zeleznicni Revue, No. 2, p. 17; No. 3, p. 36; No. 4, 
p. 49; No. 5, p. 65; No. 6, p. 82. 

HOFFMANN. — Calculation of the cost price of 

railway working. Theory and practice. (11500 words.) 


Zpravy Zelezni¢nich inzenyri. (Praha ) 

1936 625 .253 (.437) = 91 .886 
Zpravy zeleznienich inzenyru, No, 1, p. 7. 

KUDZNA. — Completion of the work of fitting 
goods wagons with the compressed air brake. (5 500 
words.) 

1936 625 144.2 = 91 .886 
Zpravy zeleznicnich inzenyru, No. 1, p. 12; No. 2, p. 22. 

DEYL. — Repegging existing railway curves. (6 050 
words & fig.) 

1936 385. (09 (.47) = 91 .886 
Zpravy zeleznicnich inzenyru, No. 2, p. 17. 

NOVICKY. — Railways in Czarist Russia and in the 
U.R.S. 8. (5500 words.) 


1936 625 .143.2 (06 = 91 .886 
Zpravy zeleznicnich inzenyru, No. 2, p. 26. 

ZAV ADIL. Third International 
Testing Materials intended for rail 
(Budapest, 1935.) (2750 words.) 


Congress for 
manufacturing. 


1936 656 .257 = 91 .886 
Zpravy zeleznicnich inzenyru, No. 2, p. 28. 

SEMPACH, — Relations between play in control 
levers and length of transmission wires. (2200 words.) 


ed 


1936 625 .173 = 91 .8& 
Zpravy zeleznicnich inzenyru, No. 3, p. 33; No. 4, p. 53 
VAVERKA. — Should track renewal and maint 
nance work be carried out by railway forces or 1 
contracted out ? (5500 words.) 


1936 621 .132.3 = 91 .8& 


(3 850 words.) 


| 
1936 625 .251 = 91 88} 


Zpravy zeleznienich inzenyru, No. 4, p. 53. | 


1936 625 142.2 = 91 3 
Zpravy zeleznicnich inzenyru, No. 4, p, 60. 

ZALCIK. — When should trees used for 
sleepers be felled ? (2200 words.) 


In Jugoslav. 
(= 91.882) 


Saobraéajni Pregled. (Beograd.) 


1936 656 .222.1 = 91 .& 
Saobracajni pregled, No. 1, p. 1. 
KRSTIC, — Nomograms for computing the weigy 


of trains. (4050 words & diagr.) 


1936 621 131.3 (.497.1) = 91.38 
Saobracajni pregled, No. 1, p. 13. 
JOVANOVIC, — Dynamometer cars of the Jugos 
State Railways. (4050 words & fig.) 


1936 621 33 — 915 


Saobracajni pregled, No. 1, p. 18. 
RUZIK. Railway electrification. 
(5400 words & fig.) 


(Conelude 


1936 
Saobracajni pregled, No, 1, p. 33. 
MICHEJEV & SIMIC. — Quick method for caleu 
tine the importance of earthworks based on the gene} 


survey of a railway line. I. Theory. (To be continue} 
(4950 words & fig.) 


625 .114 = 91 & 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poingon, Bruxelles. 
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I. — BOOKS. 
1936 537 .7 
in French. SKIRL (W.). 
Elektrische Messungen, 
Berlin und Leipzig, Walter de Gruyter & C®. 1 Band, 
1936 ° 621 .13 (02 | go2 Seiten. (Preis : 15 R.M.) 


IGERIE (R.) et DEVERNAY (E.). 

La locomotive actuelle. 

Paris, Dunod, 92, rue Bonaparte. 1 volume, 607 pages 
| 652 figures. (Prix : 54 fr. francais.) 


in German, 


1936 624 .2 
NGER (G.). 

Zehnteilige LEinflusslinien fiir den durchlaufenden 
rager. 


Berlin, Wilhelm Ernst & Schn. 1 Band, 88 Seiten. 
reis ; 8.20 R.M.) 


1936 631 .392 
Aus Theorie und Praxis der Elektroschweissung. 
Heft 1: Lichtbogentheorie fiir Elektroschweisser, yon 
“ilhelm FINK. 

K6ln. 32 Seiten und 11 Abbildungen. 

Heft 2: Die Schrumnfung geschweisster Stumpfnahte, 
ym Richard MALISIUS. 
Stuttgart-Cannstatt. 
Heft 3 und 4: Schweissen 
ichard HANCHEN. 

Berlin. JI. Maschinenteile der Hebezeuge. 34 Seiten 
nd 22 Abhilduneen. — TI. Stahlkonstruktionen der 
Tane. 35 Seiten und 30 Abbildungen. Braunschweig. 
erlag Friedr. Vieweg & Sohn, (Preis: je 0.70 RM.) 


36 Seiten und 9 Abbildungen. 
im Hebezeugbau, von 


1936 656 .1 (.43) 
EIN (G.). 

Gesetz iiber den Giiterfernverkehr mit Kraftfahrzeu- 
on. 

Berlin. Vahlen Franz. 1 Band, 116 Seiten. (Preis : 
80 R.M.) 

1936 665 .882 


Sammelwerk der Autogen-Schweissung. 
Halle. Carl Marhold in Komm. 1 Band, 80 Seiten 
nd Abbildungen, (Preis : 6 R.M.) 


in English. 


1936 625 .142.2 (06 (.73) & 631. (06 (.73) 
AMERICAN WOOD-PRESERVERS’ ASSOCIATION. 

Proceedings of the Thirty-Second Annual Meeting held 
at Hotel Peabody, Memphis (Tenn.), January 28-30, 
1936. 

Washington, D. C. 
1427, Eve Street, N. W. 


Published by the Association, 
582 pages, tables & fig. 


1936 38 
BONAVIA (M. R.), M. A. 

The economics of transport. 

London, W. 1, Nishet & Co. Ltd., 22, Berners Street. 
Cambridge, The University Press (75/8 x 5 1 in.). 
202 pages. (Price: 5 sh. net.) 


1936 
BURGHARDT (H. D.). 

Machine tool operation. Part II. Drilling machine, 
shaper and planer, milling and grinding machines, spur 
gears and bevel gears. 

London, McGraw-Hill Publishing Co., Ltd. 
2B Gl.) 


1936 
CATCHPOLY (L. T.). 
The Lynton & Barnstaple Railway, 1895-1935. 
Sideup (Kent). The Oakwood Press, 19, The Drive. 
Second edition (8 x 5 1/2 inches), 67 pages + coloured 
frontispiece, inset illustration plates, and one folding 
drawing. (Price: 3 sh. 6 d. net.) é 


621 .7 & 621 9 


(Price : 


385. (09 (.42) 


1936 721 .9 (06 (.42) 

Department of Scientific and Industrial Research. 
Final report of the Steel Structures Research Com- 
mittee. 

London, H. M. Stationery Office. (Price : 
net.) 


IPA slat, Tle 


(1) The numbers placed over the title of each 


book are those of the decimal classilication 


proposed by the Railway Congress 


conjointly with the Office Bibliographique International, of Brussels. (See « Bibliographical Decimal Classification as applied to 


Railway Science », by L. Weissensrucn, in the number for November 1897, of the Bulletin of 


p. 1509). 


the International Railway Conqress, 


eines 


1936 
DRINKER (Philip) & HATCH (Theodore). 

Industrial dust. 

New York & London. 


charts, tables. (Price : $ 4.00.) 


1936 
FILON (L. N. G.). ‘ ; 
A, manual of photo-elasticity for engineers. 


Cambridge (Mass.), U. 8. A., Published by the Cam- 
bridge University Press; New York, the Macmillan Co. 
(5 x 7 1/2 inches), 140 pages, linecuts, tables. (Price : 


$ 1.50.) 


1936 
HULL (Lt. Col. H. A.), M. Inst. C. E. 

Railway maintenance problems. 

London, 8S. W. 1. 


Street, Westminster. 82 pages, illustrated. (Price : 
5 sh. net.) 
1936 533 


JONES (B.). 
Elements of practical aerodynamics. 
New York, John Wiley & Sons Ine. (6 x 9 inches), 


398 pages, illust., diagrams, charts, tables. (Price 
$ 3.75.) 
1936 621 .43 


KATES (E. J.). 

Diesel electric plants. 

Chicago. American Technical Society. (6 x 9 inches), 
181 pages, illust., diagrams, charts, tables. (Price 
$ 2.00.) 


1936 621 .13 & 621 .43 
LIPETZ (A. J.), Chief Consulting Engineer, American 
Locomotive Company, Schenectady, N. Y. 
The Power plant on wheels. 
Copies obtainable from the Author. 


[ O16. 385. (05 ] 


II. — PERIODICALS. 


in French. 


Annales des Ponts et Chaussées (Paris). 


1936 62. (01 
Annales des ponts et chaussées, juillet. p. 5. 

_PROT (M.). — Note sur la notion de coefficient de 
securité. (1500 mots & fig.). 

1936 691 
Annales des ponts et chaussées, juillet, p. 11. 

FERET (R.). — Porosité et petméabilité des bétons. 


(7 800 mots & fig.) 


614 .7 


Published by McGraw-Hill 
Book Co., Inc. (6 % 9 inches), 316 pages, photographs, 


62. (01 


625 17 


The Railway Gazette, 33, Tothill 


1936 387. (07 1 


LONDON SCHOOL OF ECONOMICS AND POLITI 
SCIENCE (University of London). 
Summary programme (1936-37 Session) of lec 
and classes on Railway and cognate subjects. 
pamphlet of 28 pages. - | 
London W. C. 2, London School of Economics 
Political Science, Houghton Street, Aldwych. (Fre} 
application. ) 


1936 
MATHEWS (Ff. J.) 

Boiler feed water treatment. 

New York. Published by the Chemical Publis 
Company, 148, Lafayette Street. 256 pages (6 
inches). (Price : $ 5.00.) 


1936 
Petroleum technology, 1935. 


London W. C. 2. The Institution of Petroleum T 
nologists, Aldine House, Bedford Street. (Price: 7j 
6 d. net.) } 


in Spanish. 


1935 
MORAL MARTINEZ (F.). 


Hormigon armado y su aplicacién a las construcci 
industriales, 


Madrid, Grafica Administrativa, Rodriouez 
Pedro, 32. (Precio : 18 pesetas.) 
1935 385 (. 


TORRE (E. de la). 
Anuario de Ferrocarriles Espafioles y Tranvias. 


Madrid, Enrique de la Torre, San Vicente Alta, 
principal. 1 volumen. (Precio : 7 pesetas.) 


1936 624 32 (44 
Ann. des travaux publies de Belgique, aofit, p. 385. 

ELEGEERT, — La reconstruction du pont d’Andey 
sur la Meuse. I. Déplacement du pont actuel. (3 


Annales des travaux publics de Belgique. 
(Bruxelles. ) 


mots.) 
Arts et Métiers. (Paris.) 
1936 621 . 
Arts et Métiers, aoat, p. 164. 
MATHIEU (M.). — Le ecaleul de la consomma 


(énergie dans 


la soudure électrique par rési 
(2500 mots.) ‘ ? “4 


hee 


Bulletin de la Société d’encouragement 
pour Vindustrie nationale. (Paris.) 


1936 621 .9 
Bull. de la Sté d’encouragement pour lindust. nationale, 
aotit-septembre, p. 469. 
MASSOT (P.). — Les gammes de vitesses des ma- 
chines-outils. (9 000 mots & fig.) 


1936 669 1 
Bull. de la Sté @’encouragement pour l’indust. nationale, 
aotit-septembre, p. 526. 
BALLAY (M.). — Etat actuel des alliages légers et 
ultra-légers, Les alliages de glucinium. (4800 mots & 
fig.) 


1936 669 .1 
Bull. de la Sté d’encouragement pour l’indust. nationale, 
aotit-septembre, p. 545. 
GALIBOURG (J.). — Les tendances 
aciers spéciaux. (8 300 mots & fig.) 


actuelles des 


Bulletin de l'Union internationale 
des chemins de fer. (Paris.) 


1936 385 .113 (.42) 
Bull. de l'Union intern. des ch. de fer, juin, p. 189. 

SHERRINGTON (C. E. R.). — Les quatre grandes 
compagnies de chemins de fer de Grande-Bretagne pen- 
dant l’exercice 1935. (7 800 mots, 23 tableaux.) 


1936 656 (.44) 
Bull. de ’Union intern. des ch. de fer, juin, p. 201. 

La coordination en France des transports ferroviaires 
et acériens. (3500 mots.) 

1936 656 (.4) 
Bull. de l'Union intern. des ch. de fer, juillet-aodt, 

p. 206. 

Rapport des Chemins de fer allemands et des Che- 
mins de fer Fédéraux suisses sur la question : concur- 
rence et coopération en trafics voyageurs et marechan- 
dises entre chemin de fer et automobile (juin 1936). 
(15 200 mots.) 


1936 385 2413 (cL) 
Bull, de ’'Union intern. des ch. de fer, septembre, p. 281. 

SHERRINGTON (C. E. R.). — Les deux grands ré- 
seaux du Canada en 1934 et 1935. (6000 mots, 9 ta- 
bleaux & fig.) 


1936 385 .113 (.493) 
Bull. de l'Union intern. des ch. de fer, septembre, p. 290. 

La Société Nationale des chemins de fer belges en 
1935. (5 400 mots.) 


1936 385 .113 (.494) 
Bull. de ’Union intern. des ch. de fer, septembre, p. 296. 

Les Chemins de fer fédéraux suisses en 1935. (5 500 
mots.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 


1936 385 .62 & 385 .63 
Bull. des transp. intern, par ch, de fer, aotit, p. 351. 

EGER (M.). — La question de Ventrée en vigueur 
des nouvelles Conventions. (2500 mots.) 


1936 313 .385 (.486) 
Bull. des transp. intern. par ch. de fer, aofit, p. 383. 


Statistique des chemins de fer autrichiens pour les 
années 1933 et 1934. (1200 mots.) 


1936 313 .385 (.47.42) 
Bull. des transp. intern. par ch. de fer, septembre, p. 428. 

Statistique des Chemins de fer de ’Etat d’Esthonie 
pour 1933-34 et 1934-35. (400 mots.) 


Bulletin technique de la Suisse romande. ( Vevey.) 
1936 691 


Bull. techn. de la Suisse romande, n° 17, 15 aotit, p. 202. 


L’emploi du « Plastiment » en vue @améliorer la 
qualité des bétons. (1200 mots & fig.) 


Chronique des Transports. (Paris.) 
1936 656 .225 (.44) 
Chronique des transports, n° 17, 10 septembre, p. 2. 
Un nouveau progrés dans V’exploitation commerciale 
des chemins de fer francais : les services express. (1 100 
mots. ) 


1936 385 .1 (.44) 
Chronique des transports, n° 18, 25 septembre, p. 2. 

Ce qu’ont fait les grands réseaux pour réduire leur 
déficit, (3 200 mots.) 


Génie civil. (Paris.) 
1936 
Génie civil, n° 2820, 29 aofit, p. 184. 
KUNZ (C.), FONTANELLAZ (E.) & HALLER (P.). 
— Traitement électrique du béton, pour éviter a gelée, 
et permettre le bétonnage pendant Vhiver. (2200 mots 
& tig.) 


691 


1936 625 143.1 
Génie civil, n° 2820, 29 aotit, p. 186. 
LARTHOMAS (P.). — Comparaison entre la voie 


Vignole et la voie A double champignon. (4200 mots.) 


1936 
Génie civil, n° 2821, 5 septembre, p. 204. 
KUNZ (C.), FONTANELLAZ (E.) & HALLER (P.), 
— Traitement électrique du béton pour éviter la gelée 
et permettre le bétonnage pendant Vhiver. (3400 mots 
& fig.) 


1936 
Génie civil, n° 2821, 5 septembre, p. 208. 
L’usure des cylindres dans les moteurs Diesel. (1 100 
mots & fig.) 


691 


621 43 


— 156 — 


1936 621 .132.8 (.65) 
Génie civil, n° 2822, 12 septembre, p. 217. 

MARTIN (H.). — Les nouvelles locomotives Garratt 
des Chemins de fer algériens. (3 400 mots & fig.) 


1936 
Génie civil, n° 2822, 12 septembre, p. 
19 septembre, p. 244. 
PODOLSKY (J.). — Formule générale pour le calcul 
de la ligne Glastique d’une poutre droite. (4500 mots 
& fig.) — 


1936 
Génie civil, n° 2822, 12 septembre, p. 231. 
Les cinq nouveaux ponts métalliques, construits ou 


62. (01 & 624 .2 


220; n?® 2823, 


624 (.43) 


en construction, sur le Rhin allemand. (800 mots & 
fig.) 
1936 656 .211.7 (.4) 
Génie civil, n° 2823, 19 septembre, p. 237. 
CAUFOURIER (P.). — les ferry-boats entre la 


Grande-Bretagne et le Continent, (5500 mots & fig.) 


1936 691 
Génie civil, N° 2823, 19 septembre, p. 241. 
LEMAIRE (B.). — La soudure et la reprise du béton 


dans les travaux en béton armé. (4200 mots & fig.) 


L’Allégement dans les transports. (Lucerne. ) 


1936 625 .62 (.45) & 669 (.45) 

L’Allégement dans les transports, septembre-octobre, 
p. 114. 

WERRARI (R.). — Nouvelle motrice en métaux 


légers des Tramways de Milan. (3 400 mots & fig.) 


La Traction électrique, (Paris ) 
1936 


La Traction Electrique, juin, p. EH. 221, 
DE KOTSCHUBEY (N.). — Redresseurs 4 vapeur de 


mercure dans les installations de grande traction élec- 
trique. (3700 mots & fig.) 


621 .33 


1936 
La Traction Klectrique, juin, p. B. 229, 
HEN NIGs (hem Les automotrices Diesel-électriques 


de la Société Nationale des Chemins de fer belees. (6 000 
mots & fig.) (A suivre.) 


621 .43 (.493) 


Les Chemins de fer et les Tramways. (Paris.) 


1936 621 .43 


Les Chemins de fer et les Tramways, aotit-septembre- 
octobre, p. 152, 


GURLEY (F. G.), — Trains 4 grande vitesse actionnés 


1936 é 
Les Chemins de fer et les Tramways, ont sepueuat 
octobre, p. 153, 
L’automotrice légére Ce 2/4, n° 787 de la Compagn} 
du Chemin de fer des Alpes bernoises. (900 mots.) 


1936 
Les Chemins de fer et les Tramways, 
octobre, p. 154. 
Transmission électrique pour véhicules « Syst®me di 
Controle General Electric >. (1400 mots & fig.) 


1936 621 4) 
les Chemins de fer et les Tramways, aout-septembrey| 
octobre, p, 156. 
OPATOWSKI (I.). — La perte de vitesse des auto 
motrices 4 transmission mécanique au cours du chanal 
gement de rapport de transmission. (4600 mots.) 


1936 625 .23 (.65]| 
T.es Chemins de fer et les Tramways, aott-septembre 
octobre, p. 159. 
Voitures métalliques des Chemins de fer algerioash 
(2 600 mots.) 


1936 621 .131. 
les Chemins de fer et les Tramways, aout-septembre4 
octobre, p. 161. | 
Auementation de 
(1600 mots & fig.) 


1936 
Les Chemins de fer et les 
octobre, p. 163. 
Injecteur avee tiroir d’arrét (eau, 
pour locomotives, (1100 mots & fig.) 


1936 
Les Chemins de fer et leg 
octobre, p. 164. i 
Dispositif de chauffage électrique des trains rectal 


ble par variation de la résistance au moyen d'un rhéo- 
stat automatique. (1400 mots & fig.) 


puissance des locomotives a vapewa 


621 133.7) 


Tramways, aotit-septembre- 


particuliérement 


625 .234 


Tramways, aotit-septembre- 


625 143.4 


et les Tramways, aotit-septembre- | 


1936 
Ties Chemins de fer 
octobre, p. 165. 


Eclissage de rails perfectionné. (1300 mots & fig.) 


Revue générale des chemins de fer. (Paris.) 


1936 388 (.42) 
Revue générale des chemins de fer, septembre, p. 137. 

DAUTRY. — la formule anglaise des « Public 
Trusts » appliquée a la gestion de grands services 
publics. (13900 mots & fig.) i 

1936 


621 133.5 (.44) 


Revue générale des chemins de fer, septembre, p. 164, 


part moteurs A huile lourde. (2500 mots.) 


pagnie du Chemin de fer du Nord aux échappements 
de ses locomotives, (3 600 mots & fig.) 


| 
LEDARD, — Perfectionnements apportés par la Com- 


1936 625 13 (.44) | 
Revue générale des chemins de fer, septembre, p. 172. 
CAYLA (M.). — Reconstruction de louvrage dit 


< Du Clos Montholon » & Clamart. (1400 mots & fig.) 


1936 625 .234 (.44) 
Revue générale des chemins de fer, septembre, p. 177. 

LEVY (J.). — Essais des voitures de Etat chauf- 
fées par lair soufflé sur les réseaux de lEtat, de 
VAlsace-Lorraine et du P.0.-Midi. (800 mots & fig.) 


«1936 385 .113 (.65) 
Revue générale des chemins de.fer, septembre, p. 179. 

CLOSSET (P.). — Les Chemins de fer algériens de 
1933 a 1935. (3500 mots & fig.) 


Revue universelle des Mines. (Liége.) 


1936 624 .2 
Revue universelle des mines, septembre, p. 357. 
LELOUP (L.). — Des déformations dues au cisaille- 


ment dans les poutres fléchies. (4400 mots & fig.) 


1936 669 1 
Revue universelle des mines, septembre, p. 365. 
GORDENNE (U.). — Les aciers 4 faible teneur en 


‘euivre et leur résistance 4 la corrosion. (HEssais effec- 
mués par la S. A. d’Ougrée-Marihaye.) (1300 mots, 4 
tableaux & fig.) 

. 


Revue universelle des transports 
et des communications. (Paris.) 
1936 621 13 


Revue universelle des transp. et des communic., mai- 
quia, p. C. 119: 


Les progrés récents de la locomotive a vapeur. (1 800 
mots & fig.) 
1936 621 .131.3 


Revue universelle des transp. et des communic., mai- 
juin, p. C. 121. 

Les essais de locomotives par la méthode Czeczott. 
(900 mots & fig.) 


1936 621 .392 
Revue universelle des transp. et des communic., juillet- 
aotit, p. C. 136. 
La soudure des rails. (500 mots & fig.) 


Traction nouvelle. (Paris.) 
1936 621 .43 (.44) 


Traction nouvelle, septembre-octobre, p. 146. 


TOURNEUR (Ch.). — Les autorails Bugatti. (4400 | 


mots & fig.) 


1936 621 .43 (.44) 


Traction nouvelle, septembre-octobre. p. 156. 
L’Etoile des Michelines de Lille. (1400 mots & fig.) 


1936 621 43 & 625 .25 
Traction nouvelle, septembre-octobre, p. 168. 
FLEURY. — Derniers progrés réalisés dans le frei- 


nage des automotrices. (3200 mots & fig.) 


In German. 


Die Lokomotive. ( Wien.) 


1936 621 132.3 (.72) 
Die Lokomotive, August, 8. 137. 

2 D Heissdampf-Schnellzuglokomotiven der National- 
bahn von Mexiko, (600 Worter & Abb.) 


1936 
Die Lokomotive, September, 8. 157. 
1-D-2 Drillings-Schnellzuglokomotive Reihe 4861 der 
C. S. D., entworfen und gebaut von der Ceskomorayska- 
Kolben-Danek A. G., Prag. (2000 Wéorter & Abb.) 


621 .132.3 (.437) 


1936 621 .335 (.439) 
Die Lokomotive, September, S. 160. 


Die elektrischen Lokomotiven der kgl. ung. Staats- 
bahnen nach dem Kando’schen Phasenumformersystem. 
TIL. (6400 Worter.) 


Die Reichsbahn. (Berlin.) 


1936 385 .517.6 (.43) 
Die Reichsbahn, Heft 38, 16. September, 8. 757. 

KRATZ. Die Neuregelung des bahndrztlichen 
Dienstes. (3 000 Worter.) 


1936 625 .1 (.43) 
Die Reichsbahn, Heft 38 A, 16. September, S. 769. 

Ausbildung und Priifung fiir den héheren bautech- 
nischen Verwaltungsdienst. (800 Wiérter & 5 Anlagen.) 


Elektrische Bahnen. (Berlin.) 


1936 625 .2 & 669 
Elektrische Bahnen, Heft 8, August, S. 183. 

MULLER (J.). — Leichtmetallkonstruktionen. (4 200 
Worter & Abb.) 


1936 621 335 (.494) 
Elektrische Bahnen, Heft 8, August, S. 190. 

STEINER. Die ersten Leichttriebwagen der 
Gchweizerischen Privatbahnen. (900 Wéorter & Abb.) 


1936 625 .2 (.73) & 669 (.73) 
Elektrische Bahnen, Heft 8, August, S. 192. 

SCHAEFER (H.). — Neue Leichtziige einer New- 
Yorker U-Bahngesellschaft. (2400 Wéorter, 1 Tafel & 
Abb.) 


1936 625 .2 & 669 
Blektrische Bahnen, Heft 8, August, S. 199. 

REIDEMEISTER (F.). Leichtmetallfahrzeuge. 
(2900 Wéorter & Abb.) 
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Glasers Annalen. (Berlin.) 


1936 625 .2 (.43) 
Glasers Annalen, Heft 3, 1. August, S. 25; Heft 4, 
lb Auousty So 37. 
DAHNICK (E.),. — Entwicklung der deutschen Eisen- 
bahnwagen. (11 000 Worter & Abb.) (Fortsetzung folet.) 


Organ fiir die Fortschritte des Eisenbahnwesens. 
(Berlin.) 
1936 621 .135.4 


Organ fiir die Fortschr. des Hisenbahnwesens, Heft 16, 
15. August, S. 33]. 
HEUMANN, — Das Einfahren yon Lokomotiven in 
Gleisbogen. (9900 Worter & Abb.) 


1936 621 .392 (43) & 625 .245 (.43) 
Organ fiir die Fortschr. des Eisenbahnwesens, Heft iy 
1. September, S. 349. 


TASCHINGER (0O.). — Geschweisste Tiefladewagen. 
(7000 Worter & Abb.) 


1936 621 .43 (.43) 
Organ fiir die Fortschr, des Eisenbahnwesens, Heft 17, 
1. September, S. 358. 
BREUER (M.). — Neue besonders leistungsfiithige 
Dieseltriebwagen der Deutschen Reichsbahn. (1 300 Wor- 
ter & Abb.) 


1936 621 .392 (.436) & 665 .882 (.436) 
Organ fiir die Fortschr, des Eisenbahnwesens, Heft 17, 
1. September, S. 360. 
TITSCHER (J.). — Derzeitiger Stand und Anwen- 
dung der Schweisstechnik bei den Osterreichischen Bun- 
desbalinen. (5000 Warter & Abb.) 


1936 621 .133.7 
Organ fiir die Fortschr. des Hisenbahnwesens, Heft 17, 
1. September, S. 367. 
KNORR, — Leistungserhéhune der Lokomotivspeise- 
wasserkrane cines Bahnhofs. (800 Worter & Abb.) 


Organ fiir die Fortschr. des Hisenbahnwesens, 
15. September, S. 58. 


SZMODITS (K.). — Besteht die Notwendiekeit eines 
neuen Bogenabsteckverfahrens ? (6 800 Worter & Abb.) 


625 .113 
Heft 18, 


1936 


625 .172 
Organ fiir die Fortschr. des Hisenbahnwesens, Heft 18, 
15. September, S. 378. 

HALTER (G.). — Statische Untersuchung des Fisen- 
arcsec auf zeichnerischem Wege. (1900 Wirter & 
Abb.) 

1936 — 656 .222 
Organ fiir die Fortschr. des Eisenbahnwesens, Heft 18. 

15. September, S. 38], 

RAAB (F.). — Uther eine exakte Methode der Fahr- 

zeitenermittlung, (2700 Worter & Abb.) 


- 


Zeitschrift des Vereines Deutscher Ingenieure. 


(Berlin.) 
1936 621 4% 
Zeitschr. des Ver. deutsch. Ing., Nr. 34, 22. Auge 
S. 1036. 


j 


NAGEL (A.). — Gedanken zur Schnelldufigkeit dest 
Dieselmotors. (4500 Worter & Abb.) 


1936 621.392! 
Zeitschr. des Ver. deutsch. Ing., Nr. 36, 5. September; 
Se dle. | 
VIGENER (K.). — Verfahren zur Erzeugung hoch-+4 
wertiger Schweissverbindungen. (900- Worter & Abb.)) 
1936 621 .132.6 (.43)) 
Zeitschr. des Ver. deutsch. Ing., Nr, 36, 5. September. 
Se NIB} | 
FLEMMING (F.). — Steilstrecken-Tenderlokomoti- 


ven der Deutschen Reichsbahn. (500 Wérter & Abb.) 


1936 656 .1 (.43) 
Zeitschr. des Ver. deutsch. Ing., Nr. 37, 12. September, 
Saelulli7e ' 
REISMANN (0.). — 1000 Kilometer fertige Kraft 
fahrbahnen. (2 400 Worter & Abb.) 
1936 69 


Zeitschr. des Ver. deutsch. Ing., Nr. 37, 12. September, 
S. 1129. 

GRAF (O.). — Neuere Untersuchungen mit Zement 
und Beton zu grossen und wichtigen Bauwerken, ins- 
besondere zu Betonstrassen, Briicken und Talsperren. 
(4200 Worter & Abb.) 


1936 669 1 
Zeitsch. des Ver. deutsch. Ing., Nr. 38, 19. September, 
SS) TEUGSY 


RADEKER (W.) & SCHONE (E.). — Technologische} 
Higenschaften grosser plattierter Bleche. (1 800 Worter, |} 
4 Zahlentafeln & Abb.) 


Zeitung des Vereins mitteleuropiischer 
Eisenbahnverwaltungen. (Berlin.) 


1936 656 .235 (.43)/| 
Zeitung des Ver. mitteleurop. Eisenbahnverw., Nr. 
20, August, S. 665. 
SPIESS (W.). — Die Gitertarifpolitik der Reichs- | 
bahn, (3 100 Worter.) | 


1936 385 (.43) || 
Zeitung des Ver. mitteleurop. Eisenbahnverw., Nr. 34, 
20. August, S. 672. 
BALLOF. — Die Bahnen im Deutschen Reich. 
Worter & 4 Tafeln.) 


1936 656 .235.6 (.43) 
Zeitung des Ver. mitteleurop. Eisenbahnverw., Nr. 35, 
27. August, S. 695. 
SEMAR. — Die Verbandstarife fiir den Personen-, | 
Gepiick- und Expressgutverkehr mit den deutschen | 


Privat- und Kleinbahnen und ihre Vereinfachung. (2 600 | 
Worter.) 


| 


(2 300. 


| 1936 385 .2 (.91.882) 

eitung des Ver. mitteleurop. Hisenbahnverw., Nr. 36, 
3. September, S. 705. 

-PERTOT (V.). — Wettbewerb zwischen Bahn und 

ichiffahrt in Jugoslawien. (4100 Worter.) 


1936 385 .113 (.436) 

eitung des Ver. mitteleurop. Hisenbahnverw., Nr. 36,. 
3. September, 8. 714. 

Geschaftsbericht der Osterreichischen Bundesbahnen 

935. (2300 Worter.) 


—-1936 656 

feitung des Ver. mitteleurop. Hisenbahnverw., Nr. 38, 
17. September, 8. 745. 

COTTIER. — Die Erhaltung der volkswirtschaftli- 

hen Mission der Eisenbahnen als Hauptziel der Rege- 

ung des Wettbewerbs zwischen FHisenbahn und Krait- 

vagen. (5 400 Worter.) 


In English. 


Bulletin, American Railway Engineering 
Association. (Chicago, II.) 


1936 625 .143.3 (.73) 
Bulletin, American Ry. Engin. Association, June, p. 1. 
| MOORE (H. F.)..— Second progress report on the 
nvestigation of fissures in railroad rails. (3 500 words 
fig.) 


1936 385 
Bulletin, American Ry. Engin. Association, June, p. 17. 
BUDD (R.). — New opportunities of the railways. 


(3.500 words.) 


1936 625 .1 (06 (.73) 
Bulletin, American Ry. Engin. Association, June, p. 23. 

Address of President Robert. H. Ford delivered at the 
Thirty-Seventh annual meeting (A. R. H. A.). (4800 
words. ) 


1936 313 : 625 .142 (.73) 
Bulletin, American Ry. Engin. Association, June, p. 31. 
Preliminary report of Committee IIT — Ties, — Tie 


renewal statistics for 1935. (Tables.) 


1936 625 .1 (06 (.73) 


Bulletin, American Ry. Engin. Association, June, p. 33. 


Abstracts from discussion on roadway. (Railroad 
rack, Economics of railway operation. Ballast. Rail. 
Iron and steel structures. Live load and impact. 
Records and accounts. Clearances, ete.) (6 800 words 
& fig.) 

Engineer. (London.) 
1936 621 .83 


Engineer, No. 4207, August 28, p. 198; No. 4208, Septem- 
ber 4, p. 222; No. 4209, September 1, pa2a0: 
No. 4210, September 18, p. 278. 

MERRITT (H. E.). — The art of gear design. (9 000 
words & fig.) 


1936 55. (06 & 721 .1 (06 
Engineer, No. 4207, August 28, p. 199. 

Soil mechanics and foundation engineering. (4000 
words.) 


1936 
Engineer, No. 4207, August 28, p. 209. 
Locomotive power. (1100 words.) 


621 13 (0 


1936 721 9 (.06 (.42) 
Eneineer, No. 4207, August 28, p. 213. 

Final report of the Steel Structures Research Com- 
mittee. (1 100 words.) 


1936 
Eneineer, No. 4207, August 28, p. 215. 
An ammeter for stray currents. (500 words & fig.) 


621 .39 


1936 621 .13 (09 
Engineer, No. 4207, August 28, p. 223. 

DENDY MARSHALL (C. F.). — Links in the history 
of the locomotive. William Chapman’s engines. (2 200 
words & fig.) 


385. (091 (.51) 


1936 
Engineer, No. 4208, September 4, p. 225. 
SMITH (M.). — The Canton-Hankow Railway and 


the development of China. (5 100 words & fig.) 


621 .95 (.42) 


1936 
Engineer, No. 4208, September 4, p. 240. 
An axle-box boring machine. (600 words & fig.) 


1936 669 


Engineer, No. 4208, September 4, p. 241. 

HUDSON (F.). — Mould and core-sand mixtures at 
elevated temperatures. (The Institute of British Foun- 
drymen. Thirty-third Annual Conference, Glasgow, 
June 9th to 12th, 1936.) (3400 words, 5 tables & fig.) 


621 .6 & 621 .43 


1936 
Engineer, No. 4208, September 4, p. 253. 

KOVATS (A.). — Tests on railcar coolers. (4400 
words & fig.) 

1936 62 


Bneineer, No. 4210, September eh os A): 
CHEVENARD (P.). — On the function of science in 
works. (7500 words & 1 table.) 


1936 62. (06 (.42) & 621 131.3 (.42) 
Engineer, No, 4210, September 18, p. 285. 

The British Association. — Economic incentive of 
the engineer, paper by Dr. C. C. GARRARD. — Loco- 
motive testing, paper by Mr. W. A. STANIER. — Holi- 
day travel to Blackpool and its problems for the L.M.S., 
paper by Mr. Ashton DAVIES. (11300 words.) (fo be 
continued. ) 


1936 533 & 656 .221 
Engineer, No. 4210, September 18, p. 298: 


Early wind tunnel studies for the railroads. (700 
words. ) 


SS Pie 


1936 62. (01 & 621 .82 | 
The Metallurgist, p. 147, Supplt. to the Engineer, 
August 28. 
HAIGH (B. P.). — Tin-base bearing metals. (1 400 
words. ) 
1936 669 .1 


The Metallurgist, p. 
August. 28. 


The energy absorbed in the deformation of steel. 
(1100 words & fig.) 


1936 
The Metallurgist, p. 
August 28. 


A new method of polishing metallic surfaces. (1600 
words & fig.) 


1936 
The Metallurgist, p. 
August 28. 


Iron-chromium-carbon alloys. (1600 words & fig.) 


1936 621 .392 & 669 
The Metallurgist, p. Supplt. to the Engineer, 
August 28. 


Methods of welding aluminium and its alloys. (900 
words & 2 tables.) 


1936 
The Metallurgist, p. 
August 28, 


149, Supplt. to the Engineer, 


621 .7 


150, Supplt. to the Engineer, 


669 1 


152, Supplt. to the Engineer, 


155, 


62. (01 
157, Supplt. to the Engineer, 


DEARDEN (W. H.). — Grinding and polishing for 
micrography. (2500 words.) 
1936 669 1 


The Metallurgist, p., 
August 28. 


Surface hardening of manganese steel. (600 words.) 


160, Supplt. to the Engineer, 


Engineering. (London.) 


1936 621 .43 & 621 8 
Engineering, No. 3686, September 4, p. 244. 


HIGGS (G. R.). — Diesel railcar transmission sys- 
tems. (3000 words, 2 tables & fig.) 
1936 62. (01 


Engineering, No. 3686, September 4, p. 251. 
Automatic Vicat-needle apparatus, (700 words & fie.) 
1936 721 9 (06 (.42) 

Engineering, No, 3686, September 4, p. 255. 

Steel structures research. (3.000 words.) 


1936 


Enginécrine, No. 3686, 


669 
September 4, p. 256. 
High-strength constructional metals. (2000 words. ) 
1936 
Engineering, No. 3686, 


Sinele-head axlebox 
words. ) 


621 


September 4, Ds 262, 
boring and facing machine. (800 


95 (.42) 


1936 
Engineering, No. 3687, September 11, p. 269. 
EVANS (R. H.) & THOMLINSON (J.). 
in the shear reinforcement of reinforced-concrete bea 
(3 400 words, 3 tables & fig.) 


1936 
Engineering, No, 3687, September 11, p. 273. 
The Physical properties of water and steam at hi: 
temperature. (Versuche der Masaryk-Akademie der Aj 
beit in Prag tiber die physikalischen Eigenschaften d 
Wassers und des Wasserdampfes.) (1100 words 
fig.) 


YW 
1936 656 .212.6 (44 
Engineering, No, 3687, September 11, p. 277. 


Electrically-operated coal transporters at Port Mai 
ghera, Venice. (2600 words & fig.) 


1936 | 
Engineering, No, 3687, September 11, p. 278. | 
The Wulfel fluid change-speed gear. (1300 words 


fig.) 


1936 313: 656 .1 (.42) 
Engineering, No. 3687, September 11, p- 285. i 
Road traffic census, 1935. (1 100 words.) 


1936 


British Association at Blackpool, September 11, 1934 
1 table & fig.) 


1936 62. (06 (.42) & 621 .131.3 (.42} 
Engineering, No. 3688, September 18, p. 314. 
The British Association meeting at Blackpool. 


Railway-locomotive development. — Paper by Mr. Wi 
A. STANTER. (4800 words.) 


| 
Engineering News-Record. (New York.) | 
1936 624 .0 (.73)| 


Engineering News-Record, No. 7, August 18, p. 217. 

Heat-treated bridge wire failures reproduced in tests 
— Investigation by Bureau of Standards of wire rej 
moved from Mt. Hope bridge indicates inability. 04] 
crystalline microstructure to resist fatigue fractur 


under fluctuating tensile loads as the cause of failure 
(3600 words & fig.) 


1936 624. (0 (.73}] 
Engineering News-Record, No. 7, August 13, p: 221 Saat 
THUM (E. E.). — Bridge wire tests leave some 


questions unanswered. 
report. (2.800 words.) 


1936 
Engineering News-Record, No. 
GINS) (RW), 
QT. Control techniqu 


& fig.) 


Critique ot Bureau of Standards} 


614 5 
7, August 13. p. 225. |] 
Mosquito control engineering. —| 
e and organization. (2800 words 
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—- 1936 624 .62 (.73) 
ingineering News-Record, No. 7, August 13, p. 232. 
mOTEINMAN (D. B.) & GRONQUIST (C. H.). — 
Desionine the longest fixed steel arch, (3800 words & 
‘ig. ) 

1936 Urs 38) (cle) 
fngineerine News-Record, No. 7, August 13, p. 236. 


SHEDD (M. C.). — Steel water tank on a tall tower 
moved 350 ft. to a new location. (900 words & fig.) 


1936 624. (0 
Hneineering News-Record, No. 7, August 13, p. 249. 
Heat-treated bridge wire. (700 words.) 


1936 624 .51 (.73) 
Engineering News-Record, No. 8, August 20, p. 255. 
PURCELL (C. H.), ANDREW (Ch. E.) & WOOD- 


RUFF (G. B.). — Bay bridge suspended structure. 
(3.500 words & fig.) 
1936 614 .5 


Gngineering News-Record, No. 8, August 20, p. 266. 
CLARKE (J. L.). — Mosquito control engineering. — 
TV. Inland control methods. (3500 words & fig.) 


1936 55 & 721 9 
angineering News-Record, No. 8, August 20, p. 270. 
Soil mechanics notes. — II. (4200 words & fig.) 
| 1936 624 .51 (.73) 
Mngineering News-Record, No. 9, August 27, p. 300 
LEON (J. H.). — Spinning cables in the saddles. 
3 000 words & fig.) 
1936 614 5 (.73) 
Engineering News-Record, No. 9, August 27, p. 304. 
VAN DERWERKER (R. J.). — Mosquito control 


angineering. — V. The salt marsh problem. (3 800 words 
& fig.) 


Great Western Railway Magazine. (London.) 
| 1936 62. (01 & 624 


treat Western Ry. Magazine, September, p. 449. 

| An instrument for measuring bridge-tremors under 
passing loads. The autographic recording deflectometer. 
(1000 words & fig.) 


. 


Journal of Applied Mechanics, A.S. M. E. 


| (New York.) 

1936 624 .2 
Journal of Applied Mechanics, A. S. M. E., June, p. A-47. 
’ MILES (A. J.). — Stability of rectangular plates 


Jastically supported at the edges. (2 800 words & fig.) 


; 


_ 1936 624 .2 
Journal of Applied Mechanics, A. 8. M. E., June, p. A-55. 


MASON (H. L.). — Impact on beams. (3900 words 
& fig.) 


1936 62. (01 
Journal of Applied Mechanics, A. S. M. E., June, p. A-63. 
STURM (R. G.), DUMONT (C.) & HOWELL (F. M.). 

A method of analyzing creep data. (3500 words 


& fig.) 
1936 62. (01 
Journal of Applied Mechanics, A. 8S. M. E., June, p. A-67. 
EVERETT (F. L.) & MAULBETSCH (J. L.). — 


Review of research in strength of materials. (4500 


words.) 


Journal, Institution of Engineers, Australia. 
(Sydney, N. S. W.) 


1936 621 165 & 621 31 
Journal, Institut. of Engineers, Australia, July, p. 241. 

GIBB (C. D.). — The influence of operating expe- 
rience on the design and construction of turbines and 
alternators. (17 000 words & fig.) 


1936 614 .8 & 656 1 
Journal, Institut. of Engineers, Australia, July, p. 261. 

SHERRARD (H. M.). — Highway safety and the 
engineer. (5 800 words & fig.) 


Journal, Western Society of Engineers. (Chicago.) 
1936 621 .31 (.73) 


Journal, Western Society of Engineers, June, p, 107. 

Engineering economics in the National Power Pic- 
ture. (9 papers and discussion presented under the 
auspices of the Western Society of Engineers at a 
session of the sixth Midwest Power Engineering Con- 
ference held at the Palmer House, Chicago, April 22, 
1936.) (22500 words, tables & fig.) 


Mechanical Engineering. (New York.) 


1936 621 .116 
Mechanical Engineering, August, p. 479. 
STUART (M. C.) & YARNALL (D. R.). — Fluid 


flow through two orifices in series. (4300 words & fig.) 


1936 62. (OL 


Mechanical Engineering, August, p. 485. 

FROCHT (M. M.). — Photoelastic studies in stress 
concentration, fillets, holes, and grooves in tension, 
compression, and bending. (2400 words & fig.) 


1936 621 (.73) 
Mechanical Engineering, September, p. 589. 
CHRISTIE (A. G.). — Development and perfor- 


mance of American power plants. (15 000 words, tables 
& fig.) 


1936 621 165 & 621 18 
Mechanical Engineering, September, p. 562. 

KRIEG (E. H.). — Superposition. — Factors involved 
in adding high-pressure boilers and turbines to existing 
plants. (5 800 words, 5 tables & fig.) 
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1936 621 .18 
Mechanical Engineering, September, p. 573. 
POWELL (J. A.). — Design trends in 500-800 Ib. 


steam plants. (3500 words & fig.) 


1936 621 .18 (.73) & 621 .31 (.73) 
Mechanical Engineering, September, p. 585. 

BROWN (D. 8.). — A superposed power station. 
(4700 words & fig.) 


Modern Transport. (London.) 


. 1936 621 .33 (.73) 
Modern ‘Transport, No. 910, August 22, Dp 2. 
Electrification of U. S. A. railways. (1000 words.) 


1936 621 .43 (.493 + .81) 
Modern Transport, No. 910, August 22, p. 3. 


Oil-electric traction. Three-coach railear in Brazil and 
Belgium, (1100 words & fig.) 


1936 621 .43 (.73) 
Modern Transport, No. 910, August 22, p. 7. 

Oil-electric locometive for Illinois Central, 
words & fig.) 


1936 625 .4 (.43) 


Modern Transport, No. 911, August 29, Dp. 3. 
New underground railway for Berlin, 


(2 206 


Important 


section of Nordstid-S-Bahn completed. 1200 words 
& fig.) 
1936 625 .1 (.51) 


Modern Transport, No. 911, August 29, p. 5. 
The Canton-Hankow railway. (1800 words & fig.) 


1936 656 1 (.42) & 656 .28 (.42) 
Modern Transport, No. 911, August 29, p. 7. 

Causes of fatal road accidents. — Ministry of trans- 
port analysis. (2000 words & 4 tables.) 

1936 656 .23 (.4) 
Modern Transport, No. 912, September 5, p. 3. 


Double-deck suburban railway carriages, 


Comparison 
of modern types. (1700 words & fig.) 


1936 621 .43 (.85) 
Modern Transport, No, 912, September 5, p. 5. 
British-built railcar for Peru, — Articulated unit 


with detachable power bogie. (1000 words & fig.) 


1936 621 .43 (.81) 
Modern Transport, No, 912. September 12, p. 5. 

British-built railcars for Brazil. Diesel units with 
Cotal transmission. (1 200 words & fig.) 


1936 


Modern Trans 


625 .235 & 698 
r port, No, 912, September 12, p. 6. 
BASSETT (H. N.). — Synthetic paints and their 
advantages, — Suitability for modern requirements. 
(2100 words & fig.) 


y. 


Proceedings, American Society of Civil Engineerss 
(New York.) | 
1936 624 wl 


Proceed., Amer. Soc. Civil Engineers, August, p. 832 


YOUNG (D.). — Analysis of Vierendeel trusses: 

(5500 words & fig.) 

oe, i 

1936 624 |! 

Proceed., Amer. Soe. Civil Engineers, August, p. 863 

SCHWALBE (W. L.). — Simultaneous equation i 
mechanics solved by iteration. (3200 words & fig.) 


Railway Age. (New York.) 
1936 


Railway Age, No. 5, August 1, p. 172. 
Build low-level bridge to solve high-water problemy 

(1900 words & fig.) a | 
1936 

Railway Age, No. 5, August 1, p. 175. 


Streamline passenger locomotives for Canadian N 
tional. (1300 words, fig. & 2 tables.) 


624. (.73. 


621 132.3 (.7]4] 


\ 
| 
| 


1936 656 .225 (.73) & 656 .261 (.73 
Railway Age, No. 5, August 1, p. 177. | 

Speed and efficiency in handling merchandise. Part IJ 
(1500 words & fig.) 

1936 
Railway Age, No. 5, August 1, p. 179. 


WILSON (G. L.). — Multiple car rates in Michiga 
(3 700 words.) 


656 .23 (.73 


1936 625 .162 (.73) & 656 .259 (.73 | 
Railway Age, No. 5, August 1, p- 182. 


Automatic crossing gates on the Louisville 
ville. (2700 words & fig.) 


& Nash]| 
1936 

Railway Age, No. 7, August 15, p. 238. | 
Centralized traffic control on the Chesapeake & Ohio 

(1900 words & fig.) 


1936 


656 .257 (.73 


=r) 
i) 
OU 
iy 
(se) 
oN 
Aw 
co 


Railway Age, No. 7, August 15, p. 241. 
German Road installs unique train, (1200 words 
& fig.) ; 
1936 625 .13 (.73}] 
Railway Age, No. 7, August 15, p. 248. 


Reinforced concrete lining used 
tunnel. (2200 words & fig.) 


1936 
Railway Age, No, 7, August 15, p. 245. 


Metlvane blind for 
& fig.) 


625 .235 (.73) 


passenger cars. (600 words# 


1936 625 .142.3 (.73), 625 .18 (.73) 
& 625 27 (.73) 

uilway Age, No. 7, August 15, p. 246. 

Mc GUINNESS (F. J.). — Sturdy buildings and 


eel equipment for Delaware & Hudson stores. — 
sund construction aids supply work during depression. 
- Printing plant and machinery for metal ties feature 
yerations. (1800 words & fig.) 


1936 

ailway Age, No. 7, August 15, p. 249. 
SWAINE (R. T.). — Section 77 (Railroad Reorgani- 
ition Act) full of imperfections. — Philosophy of 
deral dictation of reorganization seen as threat to 
mtinued private operation. Part I. (4800 words.) 


625 .151 (.73) 


385 .1 (.73) 


(1936 
ailway Age, No. 7, August 16, p. 255. 
‘Roller bearings for switches. (300 words & fig.) 


1936 624 (.73) 
ailway Age, No. 8, August 225. 211. 

Apply rigid-frame design in subway at Ringgold, Tex. 
1500 words & fig.) 


1936 

ailway Age, No. 8, August 22, p. 273. 
‘Telephones on the Union Pacific 
300 words & fig.) 


656 .254 (.73) 


streamliners. 


656 .22 (.73) 
ailway Age, No. 8, August 22, p. 274. 
Interstate Commerce Commission studies light-weight 
assenger trains. Statement of the Bureau of Statistics 
resents unit comparisons of weight, first cost and 
ysts of operation. (5600 words & 10 tables.) 


385 .58 (.73) 


1936 

ailway Age, No. 8, August 22, p. 279. 
Organization and discipline become outstanding pro- 
lems. Superintendents consider the training of super- 
isors and the proper handling of men. (3900 words.) 


(1936 385 .1 (.73) 
Bilway Age, No. 8, August 22, p. 282. 

SWAINE (R. T.). = Section 77 full of imperfections. 
hould recapitalization be effected on present or pros- 
ective earning power? Act must be amended. Part I. 
‘ 300 words.) 


(1936 

tailway Age, No. 8, August 22, p. 285. 
Avoiding junction delays to merchandises. Columbia 
Terminals Company handles all L. C. L. interchange in 
ft. Louis and East St. Louis (1400 words & fig.) 


1936 656 .211.6 (.73) 
tailway Age, No. 8, August 22, p. 287. 
'Ten years of train connection service. (1000 words 
5 fig.) 
1936 656 .211.5 (.73) 
tailway Age, No. 8, August 22, p. 289. 


-HERNLY (H. C.). — « Wild-cat » ticket selling un- 
economic. (2000 words & fig.) 


656 .261 (.73) 


| hie 


1936 656 .261 (.73) 
Railway Age, No. 8, August 22, p. 292. 

Chicago Great Western begins truck ferry service. 
(700 words & fig.) 


1936 621 .132.8 (.73) & 621 .43 (.73) 
Railway Age, No. 9, August 29, p. 304. 

Illinois Central gets powerful switcher. Largest 
single-unit Diesel-electric locomotive of this type will 
develop 2.000 horsepower. (3900 words & fig.) 


1936 385 .113 (.73) & 625 .232 (.73) 
Railway Age, No. 9, August 29, p. 309. 

A survey of sleeping car services, 1890-1935. (1700 
words.) 

1936 625 142.2 (.73) & 625 173 (.73) 
Railway Age, No. 9, August 29, p. 313. 

Table tells story of tie renewals during the depres- 
sion. (800 words & 1 table.) 


1936 621 .139 (.73) & 625 .27 (.73) 
Railway Age, No. 9, August 29, p. 317. 

Neatness marks supply work of the Peoria & Pekin 
Union. (1700 words & fig.) 


Railway Engineering and Maintenance. 
(Chicago. ) 
1936 625 144.4 (.73) 
Railway Engineering & Maintenance, August, p. 470. 
Ballasting a mile of track a day. (3000 words & fig.) 


1936 621 9 & 625 13 
Railway Engineering & Maintenance, August, p. 475. 

LOEFFLER (H. §.). — Power tools aid trestle rene- 
wal. (1700 words & fig.) 


1936 625 .173 (.73) & 665 .882 (.73) 
Railway Engineering & Maintenance, August, p. 477. 

Effective track-welding demands careful planning. 
(2 600 words & fig.) 


1936 
Railway Engineering & 
Treated gum shims 
(1 200 words & fig.) 


1936 


Railway Engineering & 


625 143.5 (.73) 
Maintenance, August, p. 481. 
salvage plate-cut bridge ties. 


625 .13 & 625 143.5 


Maintenance, August, p. 483. 


CAPP (F. W.). — Fastening the rail to the bridge 
floor. (1500 words & fig.) 
1936 621 .144.4 (.73) 


Railway Engineering & Maintenance, September, p. 532. 
Laying 282 miles of rail in 66 days. (3400 words 
& fig.) 


1936 385 .517.7 (.73) & 625 17 (.73) 
Railway Engineering & Maintenance, September, p. 536. 
High class camp cars made from old passenger equip- 


! ment. (1700 words & fig.) 


1936 625 .144.4 (.73) 
Railway Engineering & Maintenance, September, p. 539. 

Rail grinders. — What progress in their development ? 
(2 400 words & fig.) 


1936 693 
Railway Engineering & Maintenance, September, p. 542. 
Mixing and handling concrete. (2000 words & fig.) 


1936 656 .211.5 (.73) & 721 .6 (.73) 
Railway Engineering & Maintenance, September, p. 545. 

Better inter-track platforms and station tracks, 
(1000 words & fig.) 


Railway Gazette. (London.) 


1936 621 134.2 (.42) & 621 138.5 (.42) 
Railway Gazette, No. 8, August 21, p. 296. 

COOK (K. J.). — Machining a locomotive valve gear. 
If. (2000 words & fig.) 

1936 385 .1 (.460) 


Railway Gazette, No. 9, August 28, p. 337. 
Spanish railways and workers’ control (1500 words 
& a map.) 


1936 656 .253 (.44) 
Railway Gazette, No. 9, August 28, p. 338. 


Automatic interlocking on the Etat. (350 words 
& fig.) 
1936 656 .1 (.43) 


Railway Gazette, No. 9, August 28, p. 341. 
Carting a modern locomotive. (150 words & fig.) 


1936 621 .334 (.42) 
Railway Gazette, No. 9, August 28, p. 342. 


Electric railway yard vehicles. (800 words & fig.) 


1936 
Railway Gazette, No. 9, Aueust 28, p. 348. 
A motorcar ferry (Dover-Ostend service). Belgian 
National Railways. (800 words & fig.) 


656 .211.7 


1936 621 .43 (.42) & 656 .261 (.42) 
Railway Gazette, No. 9, August 28, p. 345. 
The Seammel mechanical horse. (600 words & fig.) 


1936 656 .225 (.73) 


Railway Gazette, No. 9, August 28, p. 346. 
Containers in the U. S. A. (550 words & fig.) 


; 1936 656 .222.1 (.42) 
Railway Gazette, No. 10, September 4, p, 367. 

British main-line train services, (1509 words & 
1 table.) 

1936 


621 392 (.73) & 625 .13 (.73) 
10, September 4, p. 369. 
welding in (800 


Railway Gazette, No. 


Railway bridge 


= America, 
& fio.) 


words 


ted GA | 


j Railway Gazette, No. 10, September 4, p. 371. 


1936 621 135.2 (.44) & 621 .138.5 (.4 


| 
Differential gauge for measuring worn tyres. (6%) 


words & fig.) 


1936 620,132.35 (G5 
Railway Gazette, No. 10, September 4, p. 372. 


— 2a ~ 


Beyer-Garratt locomotives for Iran. (1600 wor 
& fig.) 
1936 625 .234 (.94 


Railway Gazette, No. 10, September 4, p. 375. | 
Air-conditioned car for Trans-Australian Railwa| 
(350 words & fig.) “ 


1936 694 (.4 
Railway Gazette, No. 10, September 4, p. 376. \| 

Up-to-date joiners’ shop, L. N. E. R. (300 word 
& fig.) 


1936 659 (.7a 
Railway Gazette, No. 10, September 4, p. 377. 


The Rexall train (New York Central Railroad). (Gt 
words & fig.) | 


1936 656 .222.1 (.44] 
Railway Gazette, No. 10, September 4, p. 381. 


Another British speed record. (The Silver Jubilef 
attains 113 m. p. h. down, and maintains an average «4 
82.6 m. p. h. up, the same gradient.) (900 words & fig}| 


1936 621 132.8 (.4% 
Railway Gazette, No. 11, September 11, p. 416. 


German turbine locomotive practice. (1900 wor 
& fig.) coe fl 


1936 621 .9 (.44] 
Railway Gazette, No. 11, September 11, p. 419. 


New machine for axiebox work. (400 words & fig.) 


1936 621 .43 (.44) & 656 .222 (.444 
Railway Gazette, No. 11, September 11, p. 420. 


The Bugatti railears and their services. (1500 vo 


& fig.) 


1936 62. (01 & 625 143, 
Railway Gazette, No. 11, September 11, p. 422. 


Ee petny rail detector, Canadian Pacific Ry. (250 wor 
& fig.) 


1936 621 .132.7 (.73}] 
Railway Gazette, No. 11, September 11, p. 423. 


A new American locomotive type. (500 words & fig.) 


1936 656 .211.5 (.42) 
Railway Gazette, No. 11, September 11, p. 424. 


Self-printing ticket machines, (Bell Punch Co., Ltd. 
(100 words & fig.) | 


(1936 621 .43 (.44. 

Diesel Ry. Traction, p. 390, Supplt. to the Ry. Gazett 
September 4, : 

More high-speed trains in France. (820-b.h.p. triple 


Were iis! 2 trains, Ch. de fer du Nord.) (1500 word 
w& tig.) 


— 165 — 


| 1936 621 .43 (.43) 

Diesel Ry. Traction, p. 393, Supplt. to the Ry. Gazette, 
September 4. 

_New German railcar for local traffic 

M.A.N. engine). (400 words & fig.) 

i 

| 1936 621 .43 

Diesel Ry. Traction, p. 394, Supplt. to the Ry. Gazette, 
September 4. 

| A two-stroke opposed-piston 

vords & fig.) 


(150 b.h.p. 


railcar engine. (800 


1936 621 .43 (.4) & 656 .222.1 (.44) 

iesel Ry. Traction, p. 396, Supplt. to the Ry. Gazette, 
September 4. 

The streamlined Diesel train in Europe. (2 200 words 

fig.) 


1936 621 .43 (.61) 

iesel Ry. Traction, p. 400, Supplt. to the Ry. Gazette, 
September 4. 

tana cars for North America. Well-known French 


ndard model modified for subtropical passenger ser- 
(900 words & fig.) 


Ice. 


| 1936 621 .43 (.43) 
Jiesel Ry. Traction, p. 402, Supplt. to the Ry. Gazette, 
September 4. 
Railcar operation in the Saar. (900 words & fig.) 


1936 621 .33 (.439) 
Hlectric Ry. Traction, p. 318, Suppit. to the Ry. Gazette, 
August 21. 


| LAJTHAY (E.). — The operation of the Kando 
yhase-converter system. (2000 words & fig.) 


1936 621 .331 (.945) 
flectric Ry. Traction, p. 323, Supplt. to the Ry. Gazette, 
August 21. 
Switching cabins in Australia. (250 words & fig.) 


1936 621 .331 (.42) 

Hlectric Ry. Traction, p. 324, Supplt. to the Ry. Gazette, 
August 21. 

| Steel tank rectifiers in traction service. (1 600 words.) 


Railway Signaling. (Chicago.) 
656 .284 (.73) 


1936 
Railway Signaling, August, p. 405. 
| Union Pacifie streamliners equipped with cat signals. 
2600 words & fig.) 
| 
— 1936 625 .162 (.73) & 656 .259 (.73) 
Railway Signaling, August, p. 409. 
| Highway crossing signals on the Lehigh-New England. 
1500 words & fig.) 
! —_—- 
1936 625 .162 (.73) & 656 .259 (.73) 
tailway Signaling, August, p. 411. 
_ Semaphore type crossing gate developed on the Alton. 
2500 words & fig.) 


1936 
Railway Signaling, August, p. 414. 
New York Central modernizes electric interlocking. 
(1 600 words & fig.) 


656 .258 (.73) 


1936 625 .162 (.73) & 656 .259 (.73) 
Railway Signaling, August, p. 417. 

Barrier crossing protection installed on the Long 
Island. (2 700 words & fig.) 


1936 625 162 (.73) & 656 .259 (.73) 
Railway Signaling, August, p. 421. 

Grand Trunk Western installs new development in 
crossing protection. (1000 words & fig.) 


The Locomotive. (London.) 


1936 621 .43 (.42) 
The Locomotive, August 15, p. 238. 

Diesel engined railcar, Northern Counties Committee, 
L. M.S. R. (600 words & fig.) 


1936 
The Locomotive, August 15, p. 240. 
Locomotive turning by power from the vacuum or 
air brake systems. (800 words & fig.) 


625 .154 (.42) 


1936 
The Locomotive, August 15, p. 243. 


New composite sleeping cars, L. M. 8S. R. (1 600 words 
& fig.) 


1936 
The Locomotive, August 15, p. 246. 
Armstrong-Siddely pneumatic-tyred railcar demons- 
tration, L. M. 8. R. (1 600 words & fig.) 


625 .232 (.42) 


621 .43 (.42) 


1936 
The Locomotive, August 15, p. 248. 
Non-balanced locomotive turntable, L. M. 8. R. (350 
words & fig.) 


1936 
The Locomotive, August 15, p. 248. 
Plant for repairs of superheater elements. (350 words 
& fig.) 


625 .154 (.42) 


621 .138.5 (.44) 


1936 621 .138.5 (.42) & 621 .91 (.42) 
The Locomotive, August 15, p. 255. 
The Butler axlebox planer specially designed for ra- 


pid production of bronze and steel axleboxes. (800 words 
& fig.) 


1936 
The Locomotive, August 15, p. 257. 
Lubrication of locomotive cylinders. (1700 words.) 


621 134.5 


1936 
The Locomotive, August 15, p. 258. 
Oxygen cutting in locomotive shops. (500 words & 
fig.) 


665 .882 


The Railway Magazine. (London.) 
1936 656 .222.1 (.42) 


The Railway Magazine, September, p. 164. 
The fastest trains in Great Britain. Summer time 
tables, 1936. (1 200 words & tables.) 


656 .222.1 (.42) 


1936 
The Railway Magazine, September, p. 167. 
ALLEN (C. J.). — British locomotive practice and 


performance. (4400 words, tables & fig.) 


Transactions, American Society 
of Mechanical Engineers. (New York.) 


1936 621 .115 
Transactions, Amer. Soc. of Mech. Engineers, July, 
p. 349. 


HARDIE (P. H.) & COOPER (W. S.). — The accu- 
racy of the cleanliness-factor measurement for surface 
condensers. (3 200 words & fig.) 


1936 669 

Transactions, Amer. Soc. of Mech. Engineers, July, 
p- 350. 

BOETCHER (H. N.). — Failure of metals due to 


cavitation under experimental conditions. (3 900 words 
& fig.) 


1936 621 6 
Transactions, Amer. Soe. of Mech. Engineers, July, 
p. 361. 


FLETCHER (H. W.). Plunger lift for pumping 


deep wells. (10000 words & fig.) 


1936 62, (01 & 621 9 
Transactions, Amer. Soc. of Mech. Engineers, July, 
p. 371. 


BOSTON (0. W.), GILBERT (W. W.) & KRAUSS 
(C. E.). — The influence of cutting fluids on tool life 
in turning steel. (6000 words & fig.) 


1936 621 .116 

Transactions, Amer. Soc. of Mech. Engineers, July, 
p. 389. ; 

STRAUB (F. G.) & BRADBURY (T. A.). — New 


laboratory data relative to embrittlement in steam 
boilers. (1400 words & 3 tables.) 


1936 
Transactions, 
p. 411. 
Locomotive and car-journal lubrication. Published as 
paper RR-58-1, by E. 8S. PEARCE, in the January 1936 
issue of the A. §. M. E. Transactions. (Discussion.) 

{8 300 words & fig.) 


621 135.2 & 625 14 
of Mech, 


Amer. Soe. Engineers, July, 


| | 
— 166 — | 


Transit Journal. (New York.) 


1936 
Transit Journal, September, p. 297. ; 

KNOWLTON (H. S.). — What’s happening to trary 
in Boston (complete coordination of all local transpc} 
ation in one system covering the entire metropoli 
area). (3900 words & fig.) 

1936 385 .11 (.73) & 625 .62 (4 
Transit Journal, September, p. 305. : 


ROBERTS (E. A.). — Life expectancy of street Ca 
(800 words & fig.) 


in Spanish. | 


Revista de Obras Publicas. (Madrid.) 


1936 
Revista de Obras Publicas, n° 17, 1 de septiembre, p. 
BESCOS (R. E.). — Algunas consideraciones s0 


hormigones. (3 200 palabras & fig.) 


1936 
Revista de Obras Publicas, n° 18, 15 de sept., p. 

CASADO (C. F.). — Coleccién de puentes de alti 
estricta. (4200 palabras & fig.) ; 


| 

Rieles argentinos. (Buenos Aires.) | 

1936 385 1 { 

Rieles argentinos, junio, p. 147. | 

La situacién de los ferrocarriles extranjeros y)| 
nuestro pais. (2900 palabras & fig.) 


1936 
Rieles argentinos, junio, p. 164. 
Modernizacién del material rodante de los Fe} 
carriles del Estado argentino. (1900 palabras & 


621 .43 (J| 


Sociedad Geografica de Lima. (Lima-Peru. 
1936 656. (J 


Sociedad Geografica de Lima, 2° trimestre, p. 141. 

ERICSSON (S.). La Conexion entre los fe 
earriles del Sur y los rios navegables del Oriente 
carretera. (8900 palabras & 1 mapa.) 


| 
In Italian. | 


Annali dei lavori pubblici. (Roma.) | 


1936 624 
Amnali dei lavori pubblici, luglio, p. 503. 

VOLTERRA (E.). — Ricerche sugli archi elastici} 
Metodo generale ed applicazione alle travi ad asse r 
lineo. (4600 parole & fig.) 


=a dVigg 


La tecnica professionale. (Firenze.) 


1936 621 134.1 
La tecnica professionale, settembre, p. 197. 
DIEGOLI (M.). — I cuscinetti delle bielle nelle loco- 


| motive veloci. (2300 parole & fig.) 


L’Ingegnere. (Roma.) e 
1936 691 
L’Ingegnere, agosto, p. 397. 
ZAMBIONI (C.). — Studio sulle paste fluide di 


cemento quali componenti dei conglomerati cementizi. 
(4500 parole & 7 quadri.) 


In Dutch. 


De Ingenieur. (Den Haag.) 


1936 62. (01 & 669 
De Ingenieur, n° 34. 21 Augustus, p. Mk. 21. 
GOUGH (H. J.). — Inner characteristics of the de- 


formaticn and fracture of metals under static and 
fatigue stresses, as revealed by X-rays. (2000 woor- 


den.) (Wordt vervolgd.) 

1936 625 14 
De Ingenieur, n° 35, 28 Augustus, p. V. 70. 

DRIESSEN (Ch. H. J.). — Nieuwe inzichten hij de 


berekening van den bovenbouw der spoorwegen. (9 800 
woorden & fig.) 


Spoor- en Tramwegen. (Utrecht.) 
1936 385. (09 (.492) 


Spoor- en Tramwegen, n° 17, 18 Augustus, p. 3295. 
VAN SETTEN (D.). — De spoorwegen in de Haar- 
lemmermeer. (1700 woorden & fig.) 


1936 656 .231 
Spoor- en Tramwegen, n° 17, 18 Augustus, p. 397. 

GROOT (A. M.). — De spoorwegtariefpolitiek en de 
gewijzigde concurrentieverhoudingen. (3 100 woorden.) 


1936 656 .211 (.45) 
Spoor- en Tramwegen, n° 18, 1 September, p. 423. 

SCHELLING (G. J.). — Florence’s nieuwe stations- 
gebouw. (600 woorden & fig.) 


1936 385. (09 (.931) 
Spoor- en Tramwegen, n° 19, 15 September, p. 457. 
ARTHURTON (A. W.). — De spoorwegen in Nieuw- 


Zeeland, (1700 woorden, 2 kaarten & fig.) (Wordt 
vervoled.) 


in Polish, 
(= 941.885) 


Inzynier Kolejowy. (Warszawa). 


1936 625 142.3 = 91 .885 
Inzynier Kolejowy, n° 8, p. 289. 

KRUGER (A. W.). — Metal sleepers and their devel- 
opment. (4500 words & fig.) 


fn Portuguese. 


Gazeta dos caminhos de ferro. (Lisboa). 
1936 621 133.2 


Gazeta dos caminhos de ferro, 16 de agosto, p. 447. 


Construcio duma caixa de fogo de locomotiva em 
chapa de aco soldada. (1 200 palavras & fig.) 


Revista das Estradas de ferro. (Rio de Janeiro.) 
1936 621 132.8 (.81) 


Revista das Estradas de ferro, n° 265, 30 de julho, 
p- 1323. 
Automotrizes a vapor. (700 palavras & fig.) 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poingon, Bruxelles. 
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1936 
BERTHELOT (Ch.). ; 
Carburants de synthése et de remplacement. 
Paris, Dunod, 92, rue Bonaparte, 1 volume, 250 pages 
et figures. (Prix : 53 fr. frangais.) 


1936 
CHARLIER (R.). 
La construction en béton armé. 
Paris et Liége, Librairie Polytechnique, Ch. Béranger. 
| volume, 320 pages et 11 tableaux. 


OAL 


1936 
ZRARD (C.). 


669 


La corrosion en métallurgie. Milieux aqueux, atmo- 


phérique et marin. 
Paris, Berger-Leyrault. 1 volume, 348 pages, 57 figu- 
‘es et 3 planches. (Prix : 50 fr. frangais.) 


In German. 


1936 
ANGER (G.). 
Zehnteilige Einflusslinien fiir durchlaufende Trager. 
Berlin, Wilhelm Ernst & Sohn. 1 Band, 88 Seiten 
md 31 Abbildungen, (Preis 8.20 R.M.) 


624 .2 


1936 691 
}\AUER-KRONKE, MASSING. 

Die Korrosion metallischer Werkstoffe. 

Leipzig, S. Hirzel. 1 Band, 560 Seiten. (Preis 


7.50 R.M.) 


1936 

OSER (B.). 

Bemessungsverfahren. 

Berlin, Wilhelm Ernst & Sohn. 1 Band, 199 Seiten, 212 
bbildungen und 64 Tafeln. (Preis : 6.80 R.M.) 


662 | 


Association, 
(DECEMBER 1936) 
| [ 016. 385. (02 ] 
I. — BOOKS. 
) 1936 624 
In French. 


Berechnungsgrundlagen fiir staihlerne Eisenbahnbriik- 
ken. 

Berlin, W. 8, W. Ernst & Sohn. 1 Band, 116 Seiten. 
(Preiss; 3 RUM.) 


1936 
COUVE (R.). 


Die EFisenbahn-Giiterabfertigung. Zweiter Teil : Haf- 
tung, Ermittlungsdienst, Tarifwesen, Giiterwagendienst, 
Zollvorschriften, Verkehrsstatistik, Dienstgut. 

Berlin, Verkehrswissenschaftliche Lehrmittelgesell- 
schaft m. b. H. bei der Deutschen Reichsbaln. 1 Band. 
208 Seiten. (Preis . 2.75 RM.) 


656 .212.9 


1936 
Hisenbahn und Kraftwagen. 
Wien, Julius Springer. 1 Band, 285 Seiten, (Preis 
1] R.M.) 
1936 
LUHRS (J.). 


Anleitung und Hilfstafeln zum Bemessen von Eisen- 
betonquerschnitten. 

Berlin, Wilhelm Ernst & Sohn. 1 Band, 81 Seiten. 13 
Tateln und 35 Abbildungen. (Preis : 4.80 R.M.) 


656 .1 & 656 .2 


691 & 721 9 


1936 


POSCHL (Th.). 

Elementare Festigkeitslehre. 

Berlin, Julius Springer. 1 Band, 218 Seiten und 156 
Abbildungen. (Preis : 14.25 R.M.) 


62. (01 


1936 
Schweisstechnik II. 


Berlin, VDI Verlag. 1 Band, 67 Seiten, 275 Seiten und 
27 Zahlentafeln. (Preis : 4.50 R.M.) 


621 .392 


1936 
WAGEMANN (E.). 
Konjunkturschwankungen im Reichsbahnverkehr, 
Berlin, Hanseatische Verlagsanstalt Hamburg. 1 Band, 
76 Seiten. (Preis : 9.50 R.M.) 
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(1) The numbers placed over the title of each book are those of the decimal classification “ the FE 
conjointly with the Office Bibliographique International, of Brussels. (See « Bibliographical Decimal Classification as 


Railway Science », by 
p. 1509). 


proposed by the Railway Congress 
applied to 


L. Werssensrucn, in the number for November 1897, of the Bulletin of the International Railway Congress, 


10 | 


1936 
WECHMANN Wy & MICHEL (0.). 
Fiinfzig Jahre Elektrische Lokomotive. ; ‘ 
Berlin, S. W. 68. Verlag fiir Sozialpolitik, Wirtschait 
und Statistik, G. m. b. H. 


1936 721 


ZILLICH ((K.). 
Gréssere Konsiruktionen und Eisenbeton. 


Berlin, Wilhelm Ernst und Sohn. 1 Band, 133 Seiten 
und 160 Abbildungen. (Preis : 2.80 R.M.) 
a Se 

In English. 
i ee SS 

1936 385 .15 
AMERICAN ACADEMY OF POLITICAL AND SOCIAL 

SCIENCE. 

A series of articles showing the status of the railroads 
and their services in the United States and four other 
countries, with emphasis on the question of government 
ownership. (Railroad services and their improvement. 
Railroad problems in the United States. — Government 
or private ownership and operation. — Railroad pro- 
blems in some foreign countries. — Distribution ser- 
vices of the railways of Great Britain. — The railroads 
in France. — Railroad problems of Mexico.) 

Philadelphia, Pa. The American Academy of Political 
and Social Science, 3457, Walnut Street. 264 pages. 


1936 625 .142.2 (06 (.73) & 691. (06 (Gis) 
AMERICAN WOOD-PRESERVERS’ ASSOCIATION. 

Proceedings for 1936. 

Washington, D. C. Published by the Association, 
1427, Eye Street, N. W. (6 x 9 inches), 582 pages, illust. 
Bound in cloth. (Price : $ 6.00.) 


1936 532 & 533 
CROSS (H.), professor of structural engineering. 

Analysis of flow in networks of conduits or conduc- 
tors. 

Urbana, Ill. Published by the University of Illinois. 
Bulletin No. 286, Engineering Experiment Station. 32 
pages. (Price : 35 cents.) 


1936 62. (01 & 669 


FIELD FOSTER (P.). 
The mechanical testing of metals and alloys. 
London, Sir Isaac Pitman & Sons, Ltd. Parker Street, 
W. ©. 2. (Price: 15 sh. net.) 


1936 
Gradients of British main-line railways. 
vised) edition. 
_ london, S. W. 1. The Railway Publishing Co. Ltd., 
38), Tothill Street (9 1/2 x 6 1/2 inches). 100 pages. 
(Price: 5 sh. net.) 


625 113 (.42) 


Second (re- 


1936 
MOORE (H. F.) 
Second progress report of the joint investigation of 
fissures in railroad rails. 
_ Urbana, Ill. Published by the University of Tlinois. 
Engineering Experiment Station, Reprint IN(@G 35°15) 
pages. (Price : 15 cents.) 


625 .143.3 (.73) 


621 .335 (09 | 


1936 
Papers presented at the second annual short course 
in coal utilization, held at the University of Illinois, 
June 11, 12 and 13, 1935. : 
Urbana, Ill. Published by the University Engineering 
Experiment Station. Reprint No, 7, 163 pages. (¢Prices 
CF ais) 
{ 
1936 624 1 | 


PARCEL (John Ira) & MANEY (George Alfred). 
Statically indeterminate stresses: an elementary | 


treatise. 

New York. Published by John Wiley & Sons, Inc: } 
Second edition (6 x 9 inches), 432 pages, linecuts and | 
tables. (Price : $ 5.00.) | 


1936 621 .13 (02) 


PHILLIPSON (E. A.), Assoc. M. Inst. Clb, Awa 
Mech. E., M. T. Loc. E. 
Steam locomotive design : data and formule. | 
London, E. C. 4. Published by the Locomotive Pur | 
blishing Co. Ltd., 3, Amen Corner, 420 pages (5 1/2 X |} 
| 

| 


8 1/2 inches), illust. (Rricess Se ico04) 


1936 621 116 & 66 


| 
STRAUB (fF. G.). | 
A study of the reactions of various inorganic and | 
organic salts in preventing scale in steam boilers. 
Urbana, Il. Published by the University of Illinois. | 
Bulletin No. 283. Engineering Experiment Station. 118 
(Price : $ 1.) | 
| 

i 


pages. 


1936 66 
SWANN (Sherlock), Jr. 


Electro-organic chemical preparations. 
Urbana (Ill). — Published by the University of 


Hlinois. Engineering Experiment Station. Reprint 
No. 6. (27 tables.) (Price: 35 cents.) 


| 
1936 62. (01 & 669 Al 
THE IRON AND STEEL INSTITUTE. 
_ Special report No, 13. Fourth report of the Corrosion} 
Committee. Being a report by a joint Committee of the) 
Tron and Steel Institute and the British Iron and Steel 
Federation to the Iron and Steel Industrial Resoarehl 
Council. 
London, 


Offiees of the Iron and Steel Institute. | 


1936 385. (02 


The Railway handbook, 1936-1937. 
London, 8. W. 1. The Railway Publishing Co. Jd 
(8 1/2 <6 1/2 inches), 95 paces: (Price: 2 shit6nds) 


1936 625 .234 (06 & 697. (06 


UNIVERSITY OF ILLINOIS ENGINEERING EXPE- 
RIMENT STATION. 
Papers (11) presented at the first annual conference 
on air conditioning held at the University of Illinois 
May 4 and 5, 1936. — What is air conditioning ? Com: 
fort conditions and physiological factors in air condi: 
tioning. Air conditioning and its effect on hay fever 
and pollen asthma, — Physical factors affecting com) 


| 
} 
| 
i 


— AM — 


fort. Air filters in air conditioning systems. — Air 
sonditioning equipment. — Essential features of heat- 
ing systems. — Estimating the humidification require- 
ments of residences. Factors affecting fuel saving. 
Calculation of the refrigeration load. — Research in 
summer cooling at the University of Hlinois. 

Urbana, Ill. Published by the University of Illinois. 
Cireular No. 26. Engineering Experiment Station. 154 


pages, tables & fig. (Price : 50 cents.) 


tn italian. 


1936 691 
SANTARELLA (L.). 

Il cemento armato. 

Milano, U. Hoepli. 1 volume, 520 pagine e 447 figure. 
(Prezzo : 42 lire.) és 


[ 016. 385. (08 J 


II. — PERIODICALS. 


in French. 


Annales des ponts et chaussées. (Paris.) 
1936 62. (O01 


Annales des ponts et chaussées, aout, p. 232. 

MILLOT (A.). — Essais de flambage exécutés sur des 
eorniéres en acier 54 au chrome-cuivre et en acier 42, 
acier ordinaire. (4700 mots & fig.) 


Arts et Métiers. (Paris.) 


1936 621 .335 


hArts et Métiers, septembre, p. 193. 

-PACOSTA (H.). — Lrutilisation du poids adhérent 
sur les locomotives électriques montées sur 2 trues a 
3 essieux et accouplés entre eux. (3400 mots «& fig.) 


| Bulletin des transports internationaux 
par chemins de fer. (Berne.) 
_ 1936 385 .63 & 656 .24 


jBull. des transp. intern. par ch. de fer, octobre, p. 482. 

NANASSY (B. de). — La responsabilité du chemin de 
fer, en cas de vol de marchandises transportées en wa- 
gons découverts, examinée (@aprés la nouvelle Conven- 
ion internationale « de Rome » concernant le transport 
des marchandises par chemins de fer. (6000 mots.) 


1936 313 .385 (.439) 
Bull. des transp. intern. par ch. de fer, octobre, p. 466. 


Statistique des Chemins de fer royaux de l’Etat hon- 
grois pour l’exercice 1934-1935. (600 mots.) 


Chronique des transports. (Paris.) 
1936 385 113 (.44) 
Chronique des transports, n° 19, 10 octobre, p. 4. 
Le réseau d’Alsace et de Lorraine en 1935. (1 700 mots.) 


1936 385. (073 (.44) 
}Chronique des transports, n° 19, 10 octobre, p. 7. 
L’étole des agents d’autorails de Dijon. (900 mots.) 


1936 656 .1 (.42) 
Chronique des transports, n°? 19, 10 octobre, p. 16. 

Les services routiers des Chemins de fer britanniques. 
(1 300 mots.) 


Génie civil. (Paris.) 
1936 
(rénie civil, n° 2824, 26 septembre, p. 269. 


La situation économique des chemins de fer britan- 
niques en 1935. (1500 mots.) 


385 .1 (.42) 


1936 693 
Génie civil, n° 2825, 3 octobre, p. 285. 

LOSSIER (H.). — Les ciments sans retrait et 4 
expansion. (2 300 mots & fig.) 

1936 621 .335 (73) 


Génie civil, n° 2826, 10 octobre, p. 312. 
Les nouvelles locomotives électriques du Pennsylvania 
Railroad. (2 300 mots & fig.) ; 


1936 
Génie civil, n° 2827, 17 octobre, p. 340. 
Causes et effets des altérations dues A une longue 
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conservation des ciments avant leur emploi. (1300 
mots.) 
1936 624. (06 (.43) 


Génie civil, n° 2828, 24 octobre, p. 358. 

Le Ile Congrés de VAssociation internationale des 
ponts et charpentes. (Berlin-Munich, 1°T-11 octobre 
1936.) (8500 mots & fig.) 


La Technique moderne. (Paris.) 
1936 621 .43 (.44) 


Tia Technique moderne, 15 octobre, p. 723. 
DIGNE (R.). — Automotrices Diesel 4 transmission 
Cleetrique. (900 mots & fig.) 


La Traction électrique. (Paris.) 


1936 621 .33 (.44) 
La Traction Electrique, juillet, p. E. 243. 

VILLENEUVE (J.). — La technique de l’électrifica- 
tion des Ghemins de fer de Paris 4 Orléans et du Midi. 
(15500 mots, 4 tableaux & fig.) 


1936 621 .336 (.44) 
La Traction Hlectrique, juillet, p. E. 296. 
BERNARD (4A.). — Lignes de contact & suspension 


caténaire de la Compagnie du Chemin de fer de Paris 
4 Orléans. (2500 mots & fig.) 


Shs = 


1936 621 .335 (.437) 
La Traction Electrique, aott, p. Ng ayalle 
HANYK (J.). — Les locomotives électriques (express 


des Chemins de fer de l’Etat tch4coslovaque. (4 800 mots 


et fig.) 


L’Ingénieur-Constructeur. (Paris.) 
1936 62. (01 & 721 .9 
L’Ingénieur-Constructeur, septembre-octobre, p. 3929. 
GUERRIN (A.). — L’effort tranchant et le glissement 
longitudinal considérés dans leur action sur la tenue des 
pieces en béton armé, (1900 mots & fig.) 


L’Ossature métallique. (Bruxelles. ) 


“B 

1836 624 .2 
L’Ossature métallique. octobre, p. 447. 

BAES (L.). — La poutre Vierendeel, Généralisation 


de la méthode de calcul par ouverture des mailles par 
sectionnement d’une des membrures. (7 600 mots & fig.) 


Revue de l’Ecole polytechnique. (Bruxelles.) 


1936 621 .35 
Revue de ?Eecole polytechnique, juillet, p. 255, 
POPLIMONT. — Résohition graphique de problémes 


concernant la traction éectrique (2 300 mots « fig.) 


Revue générale des chemins de fer. (Paris.) 
1936 388 (.42) & 656 (.42) 


Revue Générale des chemins de fer, 1°" octobre, p. 201, 

DAUTRY., La formule anglaise des « Public 
Trusts » appliquée & la gestion de grands services pu- 
blies. (7 000 mots.) 


1936 625 143.4 
Revue Générale des chemins de fer, 1°" octobre, p. 212. 
MARTINET (A.). — Flambement des voies sans 


joints sur ballast et rails de grande longueur. (7 500 
mots, 3 tableaux & fig.) 


1936 656 .211.7 (.42 + .44) 
Revue Générale des chemins de fer, 1°" octobre, p. 232. 

LATRASSE. — Le service de ferry-boats entre la 
France et PAngleterre via Dunkerque et Douvres. (3 600 
modts & fig.) 


_ 1936 625 .1 (.44) 
Revue Générale des chemins de fer, 1°" cetobre, p. 242. 
PIERSON (A.). — Les travaux en cours sur le Réseau 


a Nord entre Paris et Saint-Denis. (3500 mots & 

ig.) 

, 1936 eo 656 .225 

Revue Générale des chemins de fer, 1°" octobre, p. 248. 
BARRET, — Le probleme de la prévision des ache- 

ee en matiere de transports P. V. (6500 mots 

®% 1g.) 


Revue politique et parlementaire. (Paris.) 
1936 656 .1 (.43) 

Revue politique et parlementaire, 10 octobre, p. 92. 
VIVIERES (C.). — Les autoroutes allemandes. (2 200 


mots.) 


In German. 


Archiv fiir Eisenbahnwesen. (Berlin.) 
1936 385 .15 (.43) 


Archiv fiir Eisenbahnwesen, Juli-August, 8. 709. 

OLUAM BID, (Uae), —— Eisenbahn und Staat in Deutsch- 
land. (Die Uberwindung des Partikularismus im deut- 
schen Eisenbahnwesen.) (6 000 Worter.) 


385 .1 (.43) 


1936 
Archiv fiir Eisenbahnwesen, Juli-August, 5. Weis 
CONRAD (0O.). — Zur finanzwirtschaftlichen Selb- 


stindigkeit der Deutschen Reichsbahn. (12500 Worter.) 


1936 385 .113 (.43) 
Archiv fiir Eisenbahnwesen, Juli-Augyst, 8. 795. 

HARDY. — Allgemeiner Uberblick tiber das Geschiifts- 
jahr 1935 der Deutschen Reichsbahn. (4200 Worter.) 


1936 385 .113 (.486) 
Avchiy fiir Hisenbahnwesen, Juli-August, 8. 861. 

ROESNER (E.).— Die Osterreichischen Bundesbahnen 
im Jahre 1934. (3 700 Worter.) 


1936 385.113 C49 
Archiv ftir Eisenbahnwesen, Juli-August, S. 873. 

EHRNROOTH (N. G.). — Die Finnischen Staatseisen- 
bahnen 1920-1934. (9000 Worter & 1 Karte.) 

1936 385 .113 (.42) 
Archiv fiir Eisenbahnwesen, Juli-August, §. 901. 

STUMPF (B.). — Die englischen Gruppenbahnen im 
Jahre 1935. Wirtschafts- und Betriebsergebnisse. (7 000 
Worter.) 


1936 385. (09 (.42) 
Archiv tiir Eisenbahuwesen, September-Oktober, S. 989. 

STAMP (Sir Josiah). Die Entwicklung der Eisen- 
bahnen in Grossbritannien. (4500 Worter.) 


1936 385 113 (.43) 
Archiv ftir Kisenbahnwesen, September-Oktober, 8. 1057. 
ZICHE (E.). — Die Leistungen der Deutschen Reichs- 
bahn nach dem Geschiiftsbericht 1935. (6500 Woéorter.) 


1936 385 .517 (.43) 
Archiy fiir Eisenbahnwesen, September-Oktober, 8. 1075. 

LAMBSDORFF & KUHATSCHECK. — Die Reichs- 
bahnversicherungsanstalt, die Reichsbahnbetriebskran- 
kenkassen, die Angestellten-, Unfall- und Arbeitslosen- 
versicherune bei der Deutschen Reichsbahn im Jahr 1935. 
(10000 Worter.) (Schluss folet.) 


| 
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1936 656 .1 (.51) & 656 .2 (.51) 
Archiy fiir Kisenbahnwesen, September-Oktober, 8. 1103. 

WANG LIEN. — Eisenbahn und Landstrasse in China. 
(9500 Worter & 1 Karte.) 


1936 


385. (.492) 


Archiy fiir Eisenbahnwesen, September-Oktober, S. 1131. 


OVERMANN. — Der Gesetzentwurf iiber den Neuauf- 
bau der Niederliindischen Eisenbahnen. (4200 Warter.) 


1936 385 .113 (.54) 
Archiy fiir Eisenbahnwesen, September-Oktober, 8. 1143. 

PASCHEN (W.). — Die Eisenbahnen in Britisch- 
Indien im letzten Jahrzehnt. (8 400 Worter.) 


1936 385 .113 (.86) 


Archiv fiir Eisenbahnwesen, September-Oktober, S. 1169. 


PAUSIN. Die Kolumbischen Nationaleisenbahnen 
in den Jahren 1932 bis Mitte 1935. (2800 Worter & 
Karte.) 

1936 385 .113 (.62) 


Archiv fiir Eisenbahnwesen, September-Oktober, S. 1179. 
DIECKMANN. — Die Agyptischen Staatsbahnen im 
Jahre 1934-35. (800 Worter.) 


Die Lokomotive. (Wien.) 


| 1936 621 132.5 (.51) 
Die Lokomotive, Oktober, S. 177. 

' 1 D-Heissdampflokomotive fiir die Chinesische Staats- 
ee Strecke Lung-Hai. (2200 Worter & Abb.) 


Die Reichsbahn. (Berlin.) 


1936 627 .82 (.43) 
Die Reichsbahn, Heft 40. 30. September, S. 827. 

KLAMMT, — Der technische Entwurf des Rigen- 
damms. (2100 Worter & Abb.) 


| 1936 627 .82 (.43) 
| Die Reichsbahn, Heft 40, 30. September, 8S. 833. 
} 


GRAF. — Die Bauausfthrung des Riigendamms, (5 800 
Worter & Abb.) 


1936 621 .43 (.43) 
}Die Reichsbahn, Heft 43, 21. Cktober, S. 916. 

SCHARRER (F.) & FRIEDRICH (K.). — Erfolgreiche 
Nebenbahnmotorisierung in der Bayerischen Ostmark,. 
(3 200 Worter & 7 tafeln.) 


Elektrische Bahnen. (Berlin.) 


1936 621 .33 (.43) 
Elektrische Bahnen, September, S. 215. 

ROSER. — Elektrisierung der H@llental- und Drei- 
seenbahn. (1 200 Worter & Abb.) 

1936 621 .332 (.43) 


Elektrische’ Bahnen, September, S. 217. 
SCHMITT (J.). Die Fahr- und Speiseleitungen der 
H6llental- und Dreiseenbahn. (4500 Worter & Abb.) 


Glasers Annalen. (Berlin.) 
1936 625 .2 (.43) 


Glasers Annalen, Heft 6, 15. September, 8S. 61. 

DAHNICK (E.). — Die deutschen Eisenbahnwagen in 
der Nachkriegszeit. IV. Entwicklung der Stahlbauweise 
in der Nachkriegszeit. (7500 Wérter & Abb.) 


1936 656 .261 (.43) 
Glasers Annalen, Heft 6, 15. September, S. 69. 

WOLFGANG BODE. — Fahrzeuge zum Beférdern yon 
Eisenbahnwagen auf der Strasse. (4 300 Worter & Abb.) 
(Schluss folgt.) 


1936 621 .392 & 625 .2 
Glasers Annalen, Heft 6, 15, September, S. 75 

ZIEM (H.). — Die neuere Entwicklung der Schweiss- 
technik und ihre Anwendung im EHisenbahnfahrzeugbau. 
(6 700 \Worter & Abb.) 


1936 625 .212 
Glasers Annalen, Heft 7, 1. Oktober, S. 85. 
NAGEL (A.). — Leichtradsatze und deren Verwen- 


dung im Betriebe. (1 700 Wéorter & Abb.) 


1936 625 .2 (.43) 
Glasers Annalen, Heft 7, 1. Oktober, S. 87. 


DAHNICK (E.). — Die deutschen Eisenbahnwagen in 
der Nachkriegszeit. (7 800 Worter & Abb.) 


1936 621 131.2 (.43) 
Glasers Annalen, Heft 8, 15. Oktober, S. 97. 

MECKEL (A.). — Die Normung im deutschen Loko- 
motivbau. (7 500 Worter.) 


Organ fur die Fortschritte des Eisenbahnwesens. 
(Berlin.) 
1936 625 144.1 


Organ fiir die Fortschr. des Hisenbahnwesens, Heft 19, 
1. Oktober, S. 395. 
METER (H.). — Vorschlag zur Verlegung eines Lang- 
schienengleises. (4700 Worter & Abb.) 


1936 625 113 
Orean fiir die Fortschr. des Eisenbahnwesens, Heft 19, 
1. Oktober, S. 401. 
WARNICK (A.). — Der bestmégliche Ausgleich der 
bei Gleisbogenvermarkungen gemessenen Pfeilhéhenfeh- 
ler (1800 Worter & Abb.) 


1936 656 .212.5 
Organ fiir die Fortsehr. des Eisenbahnwesens, Heft 20, 
15. Oktober, S. 405. 
HOLFELD (W.). — Die Zulaufanlage der Gefallbahn- 
hofe. (5900 Worter, 2 Tafeln & Abb.) 


1936 625 144.2 
Orean fiir die Fortschr. des Hisenbahnwesens, Heft 20, 
15. Oktober, S. 413. 
VOGEL (R.). — Bewertune der Gleisverbindungen 
S49 nach dem « Ruck ». (2400 Worter, 5 Tafeln & 
Abb.) 


1936 625 .214. 
Orean fiir die Fortschr. des Eisenbahnwesens, Heft 20, 

~ 15. Oktober, S. 419. 

HASSENSTEIN (W.). 
in- und ausliindischen Patentschriften. 


— S§chienenschmierung nach 
(1200 Worter.) 


Zeitschrift des Vereines Deutscher Ingenieure. 


(Berlin.) 

1936 669 

Zeitschr. des Ver. deutsch, Ing., Nr. 39, 26. September, 
S. 1189. 

SCHENK (G.). — Das Metallspritzen. Vergleich mit 
anderen Verfahren der Oberfliichenveredelung. (4 200 
Worter & Abb.) 

1936 62. (01 
Zeitschr. des Ver. deutsch. Ing., Nr. 39, 26. September, 

S. 1199. 


RINAGL (F.). — Die Fliessgrenze bei Biegebeanspru- 
chung. (1200 Worter & Abb.) 


1936 625 14 (01 & 625 .251 
Zeitschr. des Ver. deutsch. Ing., Nr. 41, 10. Oktober, 
S. 1256. 


FOPPL (L.). — Beanspruchung von Schiene und Rad 
beim Anfahren und Bremsen. (600 Worter & Abb.) 


1936 621 .33 (.43) 
Zeitschr. des Ver. deutsch. Ing., Nr. 42, 17. Oktober, 
S. 1267. 


TETZLAFF (H.). — Vom elektrischen Zugbetrieb der 
Deutschen Reichsbahn. (4000 Worter & Abb.) 


1936 621 132.6 
Zeitschr. des Ver. deutsch. Ing., Nr. 42, 17. Oktober, 
S. 1280. 
WOLFF (A.). — Schwere Tenderlokomotive fiir 
grosse Steigungen. (400 Worter & Abb.) 
1936 621 .4 (09 
Zeitschr. des Ver. deutsch. Ing., Nr. 43, 24. Oktober, 
S. 1285. 
LANGEN (A.). — Die Erfindune des Verbrennungs- 
motors, (4000 Wérter & Abb.) 
1936 62. (01 
Zeitschr. des Ver. deutsch. Ing., Nr. 438, 24. Oktober, 
S. 1297. 


Die Knickune yon Eisenbetonsaulen. (1000 Wo6orter 
& Abb.) 


1936 669 .1 

Zeitschr. des Ver. deutsch. Ing., Nr. 43, 24. Oktober, 
S. 1299. ; 

LEYENSETTER (W.). — Einfluss der Warmebe- 


handlung auf die Verarbeitungseigenschaften von Stah- 
len. (1000 Worter, 2 Tafeln & Abb.) 


Pat les V 1 62m 43 
eltschr. des Ver. deutsch.  INhie, Ch Dk : 
oe er. deutsch. Ing., Nr. 43, 24. Oktober, 

BLAUM (E.). — Der Einspritzvorgang bei schnellau- 


fenden Dieselmotoren. (900 Worter & Abb.) 


a 
reo 


SS 


Zeitung des Vereins mitteleuropadischer 
Eisenbahnverwaltungen. (Berlin.) 


1936 656 .235 (.43)' 
Zeitung des Ver. mitteleurop. Bisenbahnverw., Nr. 39,} 
24 September, S. 765. ' 
SCHUBERT. Organische 
Tarif- und Kontrollwesen des 
(6 200 Worter. ) 


1936 
Zeitung des Ver. mitteleurep. Kisenbahnverw., 
1. Oktober, S. 785. 
BONITZ. — Der Riigendamm, das neueste Glied des 
alten Verkehrsweges zwischen dem Kontinent und den) 
nordischen Liindern. (11000 Worter & Abb.) 


1936 656 (.494) 
Zeitung des Ver. mitteleurop. Eisenbahnverw., Nr. 40 
1. Oktober, S. 799. 
Der Ersatz von Bahnlinien durch Automobilbetriebes 
bei den Schweizerischen Bundesbahnen. (1 200 Worter.)} 
| 


Hee | 
| 


Vereinfachungen im} 
Giiter- und Tiertarifs.} 


627 823 
Nr. 40,. 


1936 656. (.43 
Zeitung des Ver. mitteleurop. Eisenbahnverw., Nr. 41) 
8. Oktober, 8. 807. 
TREIBE, — Das Reisebiiro als Werber der Deutscher} 
Reichsbahn. (2.900 Wérter.) | 
{ 
1936 385 .113 (.44] 
Zeitung des Ver. mitteleurop. Eisenbahnverw., Nr. 43 
22. Oktober, $8. 851. 
WERNEKKE. — Die franzésischen Eisenbahnen in) 
Jahre 1935. 8 200 Worter.) 


1936 621 132.8 & 656 .222.) 
Zeitung des Ver mitteleurop, Eisenbahnverw., Nr. 4 
29. Oktober, S. 871. 
FLEMMING (F.). — Schnellverkehr mit Dampfzugey 
(8000 Wirter & Abb.) | 


In English. 


Engineer. (London.) 


1936 621 
Engineer, No. 4211, September 25, p. 306. 
MERRITT (H. !.). — The art of gear design. - 


No. XI. (3000 words & fig.) 


1936 656 211.7 (.42) & 699 (.42 


Kngineer, No. 4211, September 25, p. 312. 


ks The Denny-Browh ship stabiliser. (2900 words 
1g.) 
1936 621 43 (8 


Engineer, No. 4211, September 25, p. 316. 
A new railcar for Peru. (1 200 words & fig.) 


1936 
Engineer, No. 4211, September 25, p. 319. 
Locomotive tests. (1 400 words.) 


621 131) 
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1936 
Engineer, No. 4211, September 25, p. 328. 
Railcar operation in the Argentine. (1300 words & 
2 tables.) 


1936 621 8 
Kngineer, No. 4212, October 2, p. 334; No. 4213, Octo- 
ber 9, p. 366; No. 4214, October 16, p. 398. 
MERITT (H. E.). — The art of gear design. (11 000 
words & fig.) 


621 .43 (.82) 


1936 
Wneineer, No. 4212, October 2, p. 335. 
The Institute of Metals. No. Il. — Metals of the pla- 
tinum group. — Study of the forzeability of various 
light and ultra-light alloys. — The creep of tin and tin 
alloys. — Veining and sub-boundary structures in me- 
tals. (2 300 words.) 


1936 
ineineer, No. 4212, October 2, p. 341. 
The Third Power Conference. — (3 200 words.) 


669. (06 (.42) 


621. (06 ( ) 


1936 
Engineer, No. 4212, October 2 p. 357. 
The British Association. No. II]. — Safety on roads. 
— High-speed C. I. engines. — Defence against hostile 
aircraft. (7 700 words.) 


62. (06 (.42) 


1936 
Engineer, No. 4212, October 2, p. 359. 
The Tron and Steel Institute. No. 1, Technical meet- 
ings. — Furnaces in German steel works, by Dr.-Ing. 
Friedrich WESEMAN. — The determination of the 
gases in steel, by the hot extraction method. (3 400 
words.) 


669. (06 (.42) 


1936 669. (06 (.42) 
Engineer, No. 4213, October 9, p. 373. 

The Iron and Steel Institute. No. JJ. — Visists and 
excursions (2700 words & fig.) (To be continued.) 


1936 656 .211.7 (.42 + .44) 
Engineer, No. 4213, October 9, p. 377; No. 4214, Octo- 
ber 16, p. 404. 
The Dover train ferry. (4200 words & fig.) 


1936 621 13 (0 
Engineer, No. 4213, October 9, p. 382. 

STANIER (W. A.). — Recent development of locomo- 
tive design. (3 200 words, 2 tables & fig.) 


1936 669. (06 (.42) 
Engineer, No. 4214, October 19, p. 388. 
The Iron and Steel Institute. — No. II. Technical 


meetings. — Damping capacity of metals. — Grain size 
in steel. — Rolling mill problems. (4 800 words.) 


1936 621 .86 
Engineer, No. 4214, October 19, p. 390. 
A heavy duty aerial ropeway. (900 words & fig.) 


1936 621. (06 ( co) 
Nngineer, No. 4214, October 16, p. 413. 

The Third World Power conference. No. LI. — Orga- 
nisation of private electric and gas utilities. — Natural 
and manufactured gas, Conservation of coal resources. 
(4900 words & fig.) 


Engineering. (London.) 


1936 656 .211.7 (.42) & 699 (.42) 
Engineering, No. 3689, September 25, p. 334. 
The Denny-Brown ship stabiliser. (2600 words & fig.) 


1936 62. (06 (.42) 
Engineering, No. 3689, September 25, p. 341. 

Traffic problems on the London Midland & Scottish 
Ry. (5 600 words.) 


1936 669. (06 (.42) 
Engineering, No, 3689, September 25, p. 344. 
The Institute of Metals : Paris meeting. Proceedings. 


Conduetivity of high-purity aluminium. — Properties 
of alloys and industrial conditions. — Properties of 
aluminium alloys after prolonged heating. — The pro- 


duction of aluminium reflectors. (5 200 words & 1 table.) 
1936 
Engineering, No. 3689, September 25, p. 
October 2, p. 376. 
LANCHESTER (F. W.). — Electrical dimensions and 
units. (5 600 words & fig.) 


347; No. 3690, 


1936 669. (06 (.42) 


Engineering, No. 3690, October 2, p. 356. 

The Institute of Metals : Paris Meeting. Proceedings. 
— Forgeability of light aloys. — Creep of tin and tin 
alloys. Veining and sub-boundary structures in me- 
tals. (4000 words & fig.) 


1936 624. (0 


Engineering, No. 3690, October 2, p. 367. 
The weights of steel bridges. (1400 words.) 


1936 
Engineering, No, 3690, October 2, p. 369. 
The Iron and Steel Institute; Diisseldorf meeting. — 
German iron and steel production during the last fif- 
teen years. — Firing of open-hearth furnaces. — 
Influence of coke quality on blast-furnace operations, 
(1900 words.) (To be continued.) 


669. (06 (.42) 


1936 62. (06 (.42) 
Engineering, No. 3690, October 2, p. 371. 

The British Association meeting at Blackpool. Sec- 
tion G. — Engineering. — Science and road safety. — 
Headlight glare and illumination in fog. (4000 words.) 


1936 656 .211.7 (.42 + .44) 
Engineering, No. 3691, October 9, p. 390. 

The Dover dock for the cross-Channel train ferry 
service. (2600 words & fig.) 
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1936 662 
Engineering, No. 3691, October 9, p. 395. 


Coal breakage. (2200 words.) 


1936 669 .1 (06 (.42) 
Engineering, No. 3691, October 9, p. 397. 

The Iron and Steel Institute : Diisseldorf meeting. — 
Damping capacity of metals. (5000 words.) 


1936 62. (06 (.42) 
Engineering, No, 3691, October 9, p. 399. 

The British Association meeting at Blackpool. — 
Section Engineering. — High-speed diesel engines. — 
Demonstration of anti-dazzle devices. (2 200 words.) 


1936 385 .111 (.82) & 621 .43 (.82) 
Engineering, No. 3691, October 9, p. 400. 

Railcar operation in the Argentine. 
4 tables & fig.) 


1936 62. (06 (.42) 
Engineering, No. 3692, October 16, p. 408. 
The British Association meeting at Blackpool. — 


(1 600) words, 


Section G. Engineering, — Radiation from combustion 
gases. — Transverse elasticity of building materials. 
(2500 words & fig.) 

1936 625 .234 


Engineering, No, 3692, October 16, p. 410. 
Air conditioning of trains. (900 words & fig.) 


1936 621 .89 
Engineering, No. 3692, October 16, p. 420. 

Journal lubrication. (2 000 words.) 

1936 621 .9 (.54) 


Engineering, No, 3692. October 16, p. 431. 
Hydraulic locomotive wheel press. (700 words.) 


1936 669 .1 (06 (.42) 
Engineering, No. 3692, October 16, p. 433. 
SWINDEN (T.). — Controlled grain size in steel. 


(3 300 words & tables.) 


Engineering News-Record. (New York.) 
1936 624 .62 (.73) 


Engineering News-Record, No, 10, September 3, p. 328. 


Continuity and determinacy combined in new bridge. 
(2300 words & fig.) 


; 1936 614 .5 (.73) 
Enginerineg News-Record, No. 10, September 3, p. 341; 
No. 11, September 10, p. 372. 
Mosquito control engineering — VI. Effective malaria 
control. (4700 words & fig.) 


1936 — J 624 32 (.73) 
Engineering News-Record, No. 11, September 10, p. 362. 


PARCEL (J. I.). — Long continuous truss bridge 
spans Mississippi River. (2500 words & fig.) 


1936 614 .5 (.73 
Engineering News-Record, No. 11, September 10, p. 374. 
CORKRAN (W. 8.). — Mosquito abatement in Dela- 
ware. (2600 words & fig.) | 


1 


| 
1936 614 .5 (.73) 
Engineering News-Record, No. 12, September 17, p. 404! 
LE PRINCE (J. A.). — Mosquito control engineering | 
VII. (Concluded.) — Malaria and the Mississippi Val- 
ley. (1 700 words.) 


1936 624 .8 (.73}) 
Engineering News-Record, No. 12, September 17, p. 408) 


LAWSON (H.). — Double track bascule span em-| 
ploys welded design. (900 words & fig.) 


1936 6241 
Engineering News-Record No. 14, October 1, p. 471. 
EVANS (lL. T.). — Vierendeel girder bridge intro- 


duced in America. (700 words & fig.) 


Great Western Railway Magazine. (London.) 


1936 
Great Western Ry. Magazine, October, p. 478. 

The construction of steel-panelled coaches. 
words- & fig.) 


Journal of Applied Mechanics, A. S. M. E. 
(New York.) 


1936 62. (01 & 625 .21 
Journal of Applied Mechanies, A. 8. M. E., September} 
p. A-91. 
HORGER (0. J.) & MAULBETSCH (J. L.). — In 
creasing the fatigue strength of press-fitted axle as 
semblies by surface rolling. (5 200 words & fig.) 


1936 62. (0 
Journal of Applied Mechanics, A. S. M. E., September 
p. A-98. : 


FROCHT (M. M.). — The behavior of a brittle ma] 
terial at failure. (1700 words & fig.) | 


1936 62. (01 & 668 


Journal of Applied Mechanies, A. S. M. E., September 
p. A-104, 


; NADAL (A.). — A review of recent research work 
in plasticity. (2600 words.) 


1936 62. (01 & 621 .8: 


Journal of Applied Mechanics, A. S. M. E., September 
p- A-111. 


Journal bearing performance, by R. BAUDRY & 
L. M. TICHVINSKY. (Discussion.) (Paper published ix| 
the December 1935 issue of the Journal of Applie 
Mechanicas, Trans. A. S. M. E., vol. 57, 1935, p. A-121, 
(3 000 words & fig.) | 
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Journal, Institution of Civil Engineers. (London.) 
1936 624 .51 (.71) 


Journal, Institution of Civil Engineers, No. 8, October, 
p- 397. 
BANKS (S. R.). — The superstructure of the Island 
of Orleans suspension bridge, Quebec, Canada. (47 000 
words & fig.) ; 


1936 625 .13 (.42) 

Journal, Institution of Civil Engineers, No. 8, October, 
p. 472. 

BUCKTON (EK. J.) & FEREDAY (H. J.). — The 


demolition of Waterloo bridge. (20000 words & fig.) 


1936 385. (09.1 (.66) 
Journal, Institution of Civil Engineers, No. 8, October, 
p. 613. 
BINDLEY’ (H. D.). — Sudan Railways, 1925-1935. 
(2700 words & fig.) 
1936 625 13 (.44) 


Journal, Institution of Civil Engineers, No. 8, October, 
p. 649, 
ANDERSON (D.). — The construction of the Mersey 
tunnel. (5 300 words & fig.) 


Journal, Institution of Engineers, Australia. 
(Sydney, N.S. W.) 


1936 62. (01 & 621 .392 

Journal, Institution of Engineers, Australia, August, 
p-. 286. : 

ISAACS (D. V.). — The distribution of stresses in 


fillet welds. (5300 words, 6 tables & fig.) 


Mechanical Engineering. (New York.) 
1936 
Mechanical Engineering, October, p. 621. 
MOORE (R. J.). — Synthetic resins in varnishes for 
wood protection. (3600 words & 6 tables.) 


698 


1936 532 & 533 
Mechanical Engineering, October, p. 625. 
BAKHMETEEE (B. A.). — The Reynolds number. A 


simplified explanation of the significance of this im- 
portant quantity and examples of its use in aerodyna- 
mics and hydraulics. (3 400 words & fig.) 


1936 
Mechanical Engineering, October, p. 635. 

HECHLER (F, G.). — Diesel engineering instruction. 
(3 700 words.) 


621 .43 


1936 621 .7 & 669 
' Mechanical Engineering, October, p. 639. 
KUNKLER (L. E.). — Spraying of molten metal. 
(2500 words.) 
1936 536 


Mechanical Engineering, October, p. 643. 
JAKOB (M.). — Heat transfer in evaporation and 
condensation — I. (30000 words & fig.) 


Modern Transport. (London.) 
1936 621 .131.3 
Modern Transport, No. 914, September 19, p. 3. 
STANIER (W. A.) — Development and testing of 


locomotives. — The dynamometer car and its uses. 
(2500 words & fig.) 

1936 625 .232 (.42) 
Modern Transport. No. 914, September 19, p. 5. 

Buffet cars for L. M. S. R. — New ideas in internal 
fittings. (1200 words & fig.) 

1936 621 .336 (.42) 


Modern Transport, No. 914, September 19, p. 6. 


Electrical conversion on Mersey Railway. — Position 
of conductor rail altered. (1700 words & fig.) 


1936 656 .222 (.42) & 656 .23 (.42) 
Modern Transport, No. 914, September 19, p. 7. 


DAVIES (A.). — Passenger traffic problems on the 
L. M. 8. R. — Holiday travel to Blackpool (3 000 words 
& fig.) 


1936 625 .244 & 656 
Modern Transport, No. 914, September 19, p. 9. 

HERBERT (T. M.). — The transport of food. — 
Refrigerated vans and containers. (1 600 words.) 


1936 347 .763 (.42) & 656 (.42) 
Modern Transport, No. 914, September 19, p. 12 

Road and rail traffic comparisons. — Proceedings at 
Westminster. — Strong opposition to Bouts-Tillottson 
appleation for licence renewals. (2 200 words.) 


1936 621 .1, 621 43 & 656 1 
Modern Transport, N° 915, September 26, p. 2. 

GAUNT (W. H.). — Petrol, oil and steam road vehi- 
cles. — Experience of an operator. (2600 words & fig.) 

1936 621 .43 (.82) 


Modern Transport, No. 915, September 26, p. 4. 
Oil electric railcars in the Argentina. Results on 
Buenos Aires Western Railway. (1800 words «& fig.) 


1936 621 132.3 (.42) & 621 .132.5 (.42) 
Modern Transport, No. 915, September 26, p. 5. 

Rebuilt mixed traffic locomotives. Great Western 
Railway « Grange » class. (1000 words, 1 table & fig.) 


1936 656 .1 (.43) & 656 .261 (.43) 
Modern Transport, No. 915, September 26, p. 9. 

Road-rail transport in Germany. A trailer for rail- 
way goods wagons. (900 words & fig.) 


1936 656 .1 (.42 
Modern Transport, No. 916, October 3, p. 3. ~ 
Road haulage wages. (1 800 words.) 


1936 621 .43 (.489) 
Modern Transport, No. 916, October 3, p. 4. 


Diesel-electric traction in Denmark. New 
heavy-duty locomotives. (1100 words & fig.) 


Frichs 
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1936 
Modern Transport, No. 916, October 3, p. 5. 

STANIER (W. A.). — Development in steam loco- 
motive design. — Securing greater power and effi- 


ciency. (2800 words & 1 table.) 


1936 621 392 & 625 143 
Modern Transport, No. 916, October 3, p. 6. 


STRAUSS (F.). — Welding of steel rails. (1 700 
words.) 

1936 621 .43 (.44) 
Modern Transport, No. 916, October 3, p. Ihe 

Petrol-engined railcars in France. — Three-coach unit 
with Cotal transmission. (1000 words & fig.) 

1936 656. (09 
Modern Transport, No. 916, October 3, p. 9. 

Looking backwards from 1970. — A century of pro- 


gress in transport. (2 400 words.) 


1936 656 .211.7 (.42 + .44) 
Modern Transport, No. 917, October 10, p. 3. 

First passenger train ferry to the Continent. (3 000 
words & fig.) 


1936 625 .4 (.42) & 625 .61 (.42) 
Modern Transport, No. 917, October 10, p. 6. 


Ramsgate’s underground railway. — An interesting 
2-ft.-gauge system. (1300 words & fig.) 


1936 385 .1 (.42) 
Modern Transport, No. 917, October 10, p. 7. 

WOOD (W. V.). — Financial practice of British Rail- 
ways. (2300 words & 1 graph.) 


1936 656 .211.7 (.42 + .44) 
Modern Transport, No. 918, October 17, p. 3. 
By sleeping-car train to Paris. (1300 words & fig.) 


1936 621 .132.6 (.62) 
Modern Transport, No. 918, October 17, p. 4. 
British-built locomotives for Egypt. (500 words & 


fig.) 

1936 385 .22 (.42) 
Modern Transport, No. 918, October 17, p. 5. 

READ (Sir Alfred). — Coastal shipping and trans- 
port co-ordination. (2 300 words.) 

1936 656 .25 (.41) 
Modern Transport, No. 918, October 17, p. 7. 

GUTHRIE (H. J.). — Railway signalling in Irish 
Free State. (2000 words & fie.) 


1936 621 132.7 & 621 .43 
Modern Transport, No. 918, October 17, p. 9. 

Operation of shunting services. — Replacing horses 
and locomotives. (2300 words & fig.) 


1936 656 .1 (.42) & 656 .2 (.42) 
Modern Transport, No. 918, October 17, p. 11. 


Road and rail traffic comparisons. (2700 words.) 


621 .13 (0 | Proceedings, American Society of Civil Engineers. 


(New York.) 


1936 624 .2 
Proceed., Amer. Soc, of Civil Engineers, September, 
p- 999. 


GRINTER (L. E.). — Analysis of continuous frames 
by balancing angle changes. (5 400 words & fig.) 
p. 1025. 


1936 627 .82 
Proceed., Amer. Soe, of Civil Engineers, September, 
p. 1025. 


LEE (Ch. H.). — Selection of materials for rolled- 
fill earth dams. (6 400 words, tables & fig.) 


1936 
Proceed., Amer. Soc, of Civil Engineers, September, 
p. 1043. 


NEWMARK (N. M.). — Interaction between rib and 
superstructure in concrete arch bridges. (7900 words 


& fig.) 


Railway Age. (New York.) 


1936 385. (.73) & 659. (.73) 
Railway Age, No. 10, September 5, p. 336. 

A. A. R. public relations program now under full 
steam. (4500 words & fig.) 


1936 
Railway Age, No. 10, September 5, p. 340. 

Pullman tries two-unit articulated sleeper observa- 
tion car. (1200 words & fig.) 


1936 621 139 (.73) & 625 .27 (.73) 
Railway Age, No. 10, September 5, p. 343. 
Visible records for storekeeping. (1400 words & fig.) 


1936 625 .111 (.73) 
Railway Age, No. 10, September 5, p. 345. 


53 miles of railway relocated in Ohio flood-control 
project. (3500 words & fig.) 


1936 


Railway Age, No. 


385 .1 (.73) 
11, September 12, p, 362. 


A four years’ discussion of business and business pro- 


blems. (5400 words.) 


1936 
Railway Age, No. 11, September 12, p. 367. 

Pennsylvania experimenting with coach modernizin 
schemes. (1400 words & fig.) 


1936 
Railway Age, No. 11, September 12, p. 370. 


Real progress being made in federal grade crossin 
program. (2400 words, 1 table & fig.) 


1936 
Railway Age, No. 11, September 12, p. 374. 


: Track tests of electric locomotives. (4600 words 
ig.) 


624 63 


625 .232 (.73) | 


625 .232 (.73) 


625 .162 (.73) & 656 .259 (.73} 


625 .143 (0 (.73) & 621 .335 (.73 


i 
| 
| 
| 
i 
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1936 385. (072 & 656 .2 
Railway Age, No. 11, September 12, p. 381. 

DUCAN (C. $.). — Economic research and transpor- 
tation. (3300 words.) 

1936 625 .142.2 (.73) & 625 .173 (.73) 
Railway Age, No. 12, September 19, p. 402. 

Thirty-five years of continuous crosstie research. 
(6500 words & fig.) 


1936 621 .43 (.73) 
Railway Age, No. 12, September 19, p. 409. 

Seaboard Air Line installs diesel-powered railcar. 
(900 words & fig.) 


1936 621 .139 (.73) & 621 .33 (.73) 
Railway Age, No. 12, September 19, p. 410. 

DASCHBACK (J. L.). — Lessons from storekeeping 
for railway electrification. (1500 words & fig.) 

1936 621 .335 & 625 .143 (0 
Railway Age, No. 12, September 19, p. 412. 
é Track tests of electric locomotives. (3000 words & 
ig.) 

1936 621 .132.3 (.73) & 621 .135.2 (.73) 
Railway Age, No. 13, September 26, p. 435. 

Norfolk & Western locomotives equipped with roller 
bearings. (1 300 words & fig.) 


1936 625 .1 (06 (.73) 
Railway Age, No. 13, September 26, p. 438; No. 14, 
October 3, p. 483. 
Roadmasters held profitable Convention at Chicago, 
September 15-17, 1936. (2 800 words.) 


1936 656 .2 (0 


Railway Age, No. 13, September 26, p. 445. 
Speeding up terminal operations. (2800 words.) 


1936 621 .13 (06 (.73) 
Railway Age, No. 138, September 26, p. 447. 

Fuel and Traveling Engineers’ Association unite. 
(2500 words.) 


1936 656 .211.6 (.73) 
Railway Age, No. 13, September 26, p. 449. 

Collection and delivery of passengers. (1 800 words & 
fig.) 


1936 621 .43 (.73) & 656 .1 (.73) 
Railway Age, No. 13, September 26, p. 453. 
Auto-railer in revenue service. (1300 words & fig.) 


1936 656 .261 (.73) 
Railway Age, No. 13, September 26, p. 455. 
Freight handling device tested. (650 words & fig.) 


1936 625 .162 (.73) 
Railway Age, No. 14, October 3, p. 470. 

Chicago & North Western installs automatic gates. 
(2200 words & fig.) 


1936 621 .132.3 (.73) & 625 .23 (.73) 
Railway Age, No. 14, October 3, p. 479. 

Canadian Pacific Railways buys streamline steam 
locomotives. (2 000 words, 1 table & fig.) 


1936 313 : 656 .28 (.73) 
Railway Age, No. 14, October 3, p. 486. 

Steam railway accident statistics 1922-1935. 
words.) 


(1 500 


Railway Engineering and Maintenance. (Chicago.) 
1936 625 .172 (.73) & 698 (.73) 


Railway Engineering & Maintenance, October, p. 602. 
How far behind is painting ? (7900 words & fig.) 


1936 625 .1 (06 (.73) 
Railway Engineering & Maintenance, October, p. 611. 

Roadmasters hold fifty-first convention, September 
15-17, 1936. Report on the use of work equipment. 
Report on selection and training of foremen. Report on 
preparing track for high speed operation. Report on 
the inspection of rail. Report on rail lubrication. — 
Addresses. Papers. Track supply exhibit. (45 000 words 
& fig.) 


Railway Gazette. (London.) 


1936 656 .222 (.42) 
Railway Gazette, No. 12, September 18, p. 440. 

The « How » of Blackpool, — Holiday travel to Black- 
pool (lL. M. S. R.). (1000 words & fig.) 


1936 621 131.3 
Railway Gazette, No. 12, September 18, p. 441. 

Mr. Stanier, Chief Mechanical Engineer, L. M. S. R., 
on testing of locomotives, (1 000 words.) 


1936 656 .211.7 (.42) & 699 (.42) 
Railway Gazette, No. 13, September 25, p. 489. 
New anti-rolling device for ships. (800 words & fig.) 


1936 621 132.3 (.42) & 621 132.5 (.42) 
Railway Gazette, No. 13, September 25, p. 490. 

New mixed-traffic locomotives, G. W. R. (300 words 
& fig.) 

1936 621 .138.5 (.42) & 662. (.42) 
Railway Gazette, No. 13, September 25, p. 492. 

Pulverised fuel plant at Crewe locomotive works, 
Il. M. 8S. R. (700 words & fig.) 


1936 656 .261 (.42) 
Railway Gazette, No. 13, September 25, p. 495. 
Collecting fruit and roots. (700 words & fig.) 


1936 656 .211.6 (.73) 
Railway Gazette, No. 13, September 25, p. 499. 

Important railway terminal facilities provided by 
road. (700 words & fig.) 


= a 


1936 625 111 & 625 .15 (.42) 
Railway Gazette, No. 14, October 2, p. pale 

BOND (W. M.). — High speed junctions. — I. (3 200 
words & fig.) (To be continued. ) 


656 .211.7 (.42) & 656 .213 (.42) 
Railway Gazette, No. 14, October 2, p. 525. 

Dover train ferry dock, Southern Railway. 
words & fig.) 


1936 625 .215 (.54) 
Railway Gazette, No. 14, October 2, p. 528. 

Sheffield double frame welded 5 ft. 6 in. 
senger bogies for the Bengal-Nagpur Railway. 
words & fig.) 


1936 
Railway Gazette, No. 
Tank locomotive for South Africa. 


1936 
(2 600 


gauge pas- 
(600 


621 .132.6 (.68) 
14, October 2, p. 529. 
(350 words & fig.) 


1936 62. (01 (.73) & 625 .143.3 (.73) 
Railway Gazette, No. 14, October 2, p. 531. 


Detecting rail defects at permanent way depots. 
(1000 words & fig.) 
1936 621 13 (0 


Railway Gazette, No. 14, October 2, p. 536. 

Recent development of locomotive design. (Presiden- 
tial address by Mr. W. A. STANIER to the Institution 
of Locomotive Engineers. (3000 words.) 


1936 656 .222.1 (.73) 
Railway Gazette, No. 15, October 9, p. 573. 
102 miles an hour aboard the Hiawatha. (900 words.) 


1936 621 .134.1 (.437) 
Railway Gazette, No. 15, October 9, p. 574. 
The Skoda locomotive booster. (1300 words & fig.) 


1936 
Railway Gazette, — 
BOND (W. ML). 
words & fig.) 


625 .111 & 625 .15 (.42) 
No. 15, October 2, p. 577. 


High speed junctions — II. (3500 


1936 621 .138 (.42) & 621 .9 (.42) 
Railway Gazette, No. 15, Oétober 9, p. 581. 


_A locomotive machine shop innovation. 
& fig.) 


1936 621 .132.6 (.8) 
Railway Gazette, No. 15, October 9, p. 583. 
New tank locomotives for Brazil. (450 words & fig.) 


(1 000 words 


1936 


Railway Gazette. 


385 .1 (.42) 


No, 15, October 9, p. 589. 
Some aspects of railway finance. (1 800 words & fig.) 


1936 656 .222 (.42) 
Railway Gazette, No. 15, October 9, p. 590. 
The longest British non-stop runs. (800 


words & 
2 tables. ) ae 


656 .25 (40) 


1936 
Railway Gazette, No. 16, October 16, p. 611. 
GUTHRIE (H rr ). — Signalling developments in the! 


Irish Free State. (4800 words & fig.) 


1936 
Railway Gazette, 
New Channel ferry service. 


No. 16, October 16, p. 619. 
(1900 words & fig.) 


1936 621 132.6 (.62)) 
Railway Gazette, No. 16, October 16, p. 627. | 


New 2-4-2 type tank locomotives for the Heyptiayy 
State Railways. (450 words & fig.) 


i] 


1936 621 .43 (.42) & 656 .222.5 (.42); 
Diesel Ry. Traction, p. 548, Supplt. to the Ry. Gazette.! 
CGetober 2. | 
The Great Western 
words & fig.) 


Diesel railcar services. (2 200 


1936 
Diesel Ry. Traction, p. 
October 2. 
MIALL (S.). — Transmissions for Diesel locomotives# 
and railcars. (1 300 words & fig.) 


621 .43 (.43) & 621 .8 (.43 
553. Supplt. to the Ry. Gazette, 


1936 4 
Diesel Ry. Traction, p. 556, Supplt. to the Ry. Garena 
(October Wes if 
The development of the high-speed oil engine. (1 300) 


words. ) 


1936 
Diesel Ry. Traction, p. 55 
October 2. 
Spanish locomotives for marshalling service. (600 
words & fig.) 


621 .43 (.460) 
Supplt. to the Ry. Cae 


oe 


et = ~ 


1936 621 .43 (.493 
Diesel Ry. Traction, p. 558, Suppl. to the Ry. Gazette 


re 


October 2. 


Belgian streamlined train. (1000 words & fig.) 


1936 
Diesel Ry. Traction, p. 
October 2. 
Fuel combustion in high-speed oil engines. 
words. ) 


1936 
Hlectry Ry. Traction, p. 640, 
October 16. 
KAAN (FE. R.). — Standard overhead equipment | 
Austrian Federal Railways. (2 200 words & fig.) | 


621 43 
560, Supplt. to the Ry. Gazette} 


(1 40d 


621 .336 (.436 
Supplt. to Ry. Gazett 


Raiiway Magazine. (London.) 


1936 656 .222.1 (.42)} 


Railway Magazine, October, p. 237. 
British express trains in the Summer. 


: (2.800 words} 
& fig.) 


(Sih = 


1936 
Railway Magazine, October, p. 245. 
ALLEN (C. J.). — 113 m.p.h. on the « Silver Jubilee ». 
(1 100 words & fig.) 


1936 
Railway Magazine, October, p. 247. 

ALLEN (C. J.). — British locomotive practice and 
performance. (4500 words & fig.) 


656 .222.1 (.42) 


656 .222.1 (.42) 


Railway Mechanical Engineer. (Philadelphia.) 
1936 656 .221 (.73) & 621 .43 (.73) 

Railway Mechanical Engineer, September, p. 370. 
Union Pacifie streamline trains. (6000 words & fig.) 
1936 621 .43 (.73) 


Railway Mechanical Engineer, September, p. 383. 
Busch-Sulzer 2 000 h. p. switcher. (5 800 words & fig.) 


1936 621 134.2 & 621 .134.3 
Railway Mechanical Engineer, September, p. 391. 

SMITH (J. E.). — Link motion valve gear. (3 200 
words & fig.) 


1936 625 .235 (.73) 
Railway Mechanical Engineer, September, p. 395. 
Metlvane blind for passenger cars. (700 words & fig.) 


Railway Signaling. (Chicago.) 
1936 625 .162 (.73) & 656 .259 (.73) 
Railway Signaling, September, p. 459. 


__ North Western installs automatic gates. 
& fig.) 


1936 
Railway Signaling, September, p. 464. 
Reconstruction of interlocking at the Dallas Union 
terminal. (3400 words & fig.) 


(2 800 words 


656 .258 (.73) 


1936 625 .162 (.73) & 656 .259 (.73) 
Railway Signaling, September, p. 468. 

KIVLEN (J. P.). — Highway crossing protection on 
ithe Northampton & Bath. (900 words & fig.) 


1936 385 .3 (08 (.73) & 313 : 656 .25 (.73) 
Railway Signaling, September, p. 470. 

I. ©. ©. issues annual signaling statistics. 
words & 2 tables.) 


1936 656 .25 (.06 (.73) 
Railway Signaling. September, p. 471. 

Brotherhood of Railroad Signalmen of America con- 
venes in Chicago. (3400 words.) 


(1 000 


1936 621 .43 (.73) & 656 .254 (.73) 
Railway Signaling, September, p. 474. 
| Train control on the Baltimore & Ohio diesel. (800 
words & fig.) 


1936 
tailway Signaling, September, p. 475. 
Automatic interlocking replaces mechanical plant in 
Canada. (1800 words & fig.) 


1936 
Railway Signaling, October, p. 513. 
Centralized control on the Chesapeake & Qhio. (4 600 
words & fig.) 


656 .258 (.71) 


656 .257 (.73) 


1936 621 .39 (.73) & 656 .253 (.73) 
Railway Signaling, October, p. 519. 

STILWELL (W. H.). — Electric lighting of sema- 
phores. (750 words & fig.) 


1936 625 .162 (.73) & 656 .259 (.73) 
Railway Signaling, October, p. 525. 

Speciai control circuits for crossing protection on 
Reading Company. (1500 words & fig.) 


1936 62. (01 & 691 
Railway Signaling, October, p. 529. 
COLLEY (R. H.) & AMADON (C. H.). — The tela- 


tion between penetration and decay in creosoted south- 
erm pine poles. (2 200 words, 3 tables & fig.) 


South African Railways and Harbours Magazine. 
(Johannesburg.) 
1936 621 .43 (.68) 


South African Rys. & Harbours Magazine, September, 
pe 43: 
42C-h.p. railcars for branch line service on the South 
African Railways. (1700 words & fig.) 


The Locomotive. (London.) 


1936 621 .132.3 (.71) 
The Locomotive, September 15, p. 270. 

Streamlined 4-8-4 locomotives, Canadian National 
Railways. (1300 words & fig.) 

1936 621 .43 (.42) 
The Locomotive, September 15, p: 272. 

Vulcan-Frichs diesel shunting locomotive. (1 400 


words & fig.) 


1936 621 .132.6 (.43) 
The Locomotive, September 15, p. 274. 


New heavy tank locomotive, German National Rail- 
ways. (1800 words & fig.) 


1936 621 .132.3 (.51) 
The Locomotive, September 15, p. 277. 

2-6-2 passenger locomotives, Pekin-Hankow Railway, 
China. (800 words & fig.) 


1936 
The Locomotive, September 15, p. 281. 


Streamlined electric trains, Italian State Railways. 
(600 words & fig.) 


621 .338 (.45) 


1936 621 .43 (.493) 


The Locomotive, September 15, p. 287. 
820 h.p. articulated diesel-train, Belgian National 
Railways. (400 words & fig.) 


1936 625 .215 (.494) 


The Locomotive, September 15, p. 290. 
Duplex carriage bogie, with free wheels. (1 000 words 
& fig.) 


1936 621 132.1 (.52) 
The Locomotive, September 15, p. 292. 
Recent Japanese locomotives. (500 words & fig.) 


1936 621 .132.8 (.55) 


The Locomotive, October, 15, p. 306. 
BEYER-GARRATT locomotive, Iranian State Rail- 
ways. (800 words & fig.) 


1936 621 .132.3 (.44) 
The Locomotive, October 15, p. 308. 
« Pacific » locomotive with poppet valves, P. L. M. 


Railway. (1500 words, 1 table & fig.) 


1936 385 .111 (.82) & 621 .43 (.82) 
The Locomotive, October 15, p. 311. 

Diesel railcar operation on the Buenos Ayres Western 
Railway. (2000 words & fig.) 


1936 621 13 (0 
The Locomotive, October 15, p. 313. 
The development and testing of locomotives. (3 900 


words.) 


1936 621 13 (0 
The Locomotive, October 15, p. 321. 
Development in steam locomotive design. — Presi- 


A. Stanier to the Institution 
(3 200 words, 1 table.) 


dential address of M. W. 
of Locomotive Engineers. 


1936 625 .232 (.42) 


The Locomotive, October 15, p. 325. 
New buffet cars, L. M. S. R. (1300 words & fig.) 


The Oil Engine. (London.) 


1936 385 .111 (.82) & 621 .48 (.82) 
The Oil Engine, October, p. 171. 
: Railcar operation in the Argentine. (1200 words & 
1g.) 


1936 621 .43 & 621 .89 
The Oil Engine, October, p. 174. 

BASSETT (H. N.). — Diesel-engine lubrication. 
(2 400 words.) 

1936 621 .43 (.42) 


The Oil Engine, October, p. 182. 
Private shunting work around a large factory. (500 
words & fig.) . i 


— 182 — | 


Transactions, American Society 
of Mechanical Engineers. (New York.) 


1936 621 13 & 662 


Transactions, A. S. M. E., August, p. 459. | 
BEAN (G. M.). — Equipment and problems in hand- 
ling oil as a locomotive fuel. (5 600 words & fig.) 


1936 62. (01 & 625 .213 } 
Transactions, A. S. M. E., August, p. 467. 
VOGT (R. F.). — Stress and deflection of helical | 


springs. (4200 words & fig.) 


Transit Journal. (New York.) 
1936 388. (06 (.73) 


Transit Journal, No. 10, September 15, p. 327. 

Convention-in-print of American Transit Association. || 
A series of articles on modernization of rapid transit) 
equipment. iI 


in Bulgarian. 
(= 91.881) 


Spisanie. (Sofia.) 


1936 656 .254 (.43) = 91 .88 
Spisanie, No. 3, p. 70. 
VASILEV, — Telephone installations for the « traim 


dispatching system » at the main passenger station 
Francfort /Main. (3 800 words.) 


1936 621 .43 = 91 .88]i 


Spisanie, No, 3, p. 89. 
Railcars and their construction. (4200 words.) 


1936 621 .43 (.437) = 91 88h) 


Spisanie, Nos, 4-5, p. 129 
The railcars of the Czechoslovak State Railways,| 
(Their development and construction.) (2 100 woudaa 


1936 656 .211.7 = 91 .88 


Spisanie, Nos. 4-5, p. 132. 
JETIMOYV. — Ferry-boats and their economic import 
ance. (3 000 words.) 


1936 656 .254 (.43) = 91 .88)] 


Spisanie, Nos. 4-5, p. 138. | 
_VASILEV. — Telephone installations of the « train] 
dispatching system » on the Werra Railway (Germany) j 
(2 400 words.) 


1936 
Spisanie, No. 6, p. 177. 
Central statistical service, Czechoslovak Rys. (2 404 
words. ) 


7 


— 183 — 


In Italian. 


Annali dei lavori pubblici. (Roma.) 


1936 62. (01 
Annali dei lavori pubblici, settembre, p. 696. 
SALVADORI (M.). — Le tensioni tangenziali nella 


sollecitazione di torsione, flessione e taglio, (5 000 pa- 
role.) 


L’Ingegnere. (Roma.) 


1936 62. (01 & 721 .9 
L’Ingegnere, ottobre, p. 491. 

COLONNETTI (G.). — Su la resistenza alla trazione 
delle strutture in beton armato. (2700 parole & fig.) 


Rivista tecnica delle ferrovie italiane. (Roma.) 


1936 656 .256.3 
Rivista tecnica delle ferrovie ital., n° 3, 15 settembre. 
jos BSE 


BAGNOLI (F.). — L’inserzione dei segnali a luce di 
colore in circuiti a corrente alternata trifase e la loro 
applicazione negli impianti di blocco automatici. (2200 
parole & fig.) 


1936 385 .6 & 656 .223.2 

Rivista tecnica delle ferrovie ital, n° 3, 15 settembre, 
p. 148. 

PETRORO (L.). — Nolo ed utilizzazione dei carri in 


servizio internazionale. (5 200 parole.) 


In Dutch. 


De Ingenieur. (Den Haag.) 


1936 624 .32 (.492) 
De Ingenieur, n™ 38, 18 September, p. B. 145. 
Brugbouw Dordt en Moerdijk. (2 600 woorden & fig.) 


1936 62. (01 & 669 
De Ingenieur, n* 38, 18 September, p- Mk. 23. 

GOUGH (H. J.). — Inner characteristics of the de- 
formation and fracture of metals under static and fati- 
gue stresses, as revealed by &-rays. (800 woorden & 
fig.) 


1936 

‘De Ingenieur, n™ 42, 16 October, p. Mk. 27. 
BERGSMA (A.) & SCHOENMAKER (P.). — De ver- 
-steviging van koper. (2300 woorden & 3 tabellen.) 


669 


Spoor- en Tramwegen. (Utrecht.) 
1936 385. (09 (.931 


Spoor- en Tramwegen, n*™ 20, 29 September, p. 479. 


__ARTHURTON (A. W.). — De spoorwegen in Nieuw- 
Zeeland. (2 100 woorden & fig.) 


1936 621 .132.3 (.51) 

Spoor- en Tramwegen, n* 21, 13 October, p. 499; n™ 22, 
27 October, p. 529. 

JONG (J. L.). — 2€1-Sneltreinlocomotieven voor 
China, werkende met oververhitten stoom. (4500 woor- 
den & fig.) 

1936 656 .211.5 (.492) 
Spoor- en Tramwegen, n™ 21, 13 October, p. 503. 

KOOISTRA (R.). — Het gebruik van Automaten door 
de Nederlandsche spoorwegen. (3500 woorden & fig.) 


in Gzech. 
(= 91.886) 


Casopis pro Zelezni¢ni pravo a politiku. (Praha.) 
1936 385 .63 = 91 .886 


Casopis pro zeleznicni prévo a politiku, No. 6, p. 81. 

WIZDALEK, — The international goods traffic from 
the new wording of the International Convention on 
the transport of goods by railway (Rome edition). (6 400 
words.) (To be continued.) 


Zelezniéni Revue. (Praha.) 


1936 625 1 (.497.1) = 91 .886 
Zeleznicni Revue, No. 9, p. 129. 
SEJK. — The development of the Beograd-Sarajevo 


narrow-gauge railway line between Uzice and Vardiste. 
(The Sargan loops.) (1400 words & fig.) 


1936 656 .211.5 = 91 .886 

Zeleznicni Revue, No. 10, p. 145; No. 11, p. 163; No. 12, 
p. 180. 

HOFFMANN, — Station working problems and their 


methodical solutions. (6000 words.) 


385 .14 (.437) = 91 .886 


1936 
Zeleznicni Revue, No. 13, p. 193. 
VOKOUN. — The financial position of the Czecho- 


slovak State Railways, and their tariffs. (2100 words 
& fig.) 


Zpravy Zelezniénich inZenyra. (Praha.) 
1936 621 43 = 91 .886 


Zpravy zeleznicnich inzenyru, No. 5, p. 69; No. 6, p. 88. 

KRALL. — Power and speed characteristics of diesel- 
electric railcars. Principles on which they are based. 
(6 000 words & diagr.) 

1936 621 .138.2 (.437) = 91 .886 
Zpravy zeleznicnich inzenyru, No. 6, p. 72. 

SOUCEK. — Modern locomotive coaling plant (oan- 
try crane), Ceska Trebova depot, Czechoslovakia. (2700 
words. ) 

1936 656 .222.4 = 91 886 
Zpravy zeleznicnich inzenyru, No. 6, p. 74. 

ZOPF. — Selecting a graphical method for the esta- 
blishment of train running times. (4900 words & fig.) 


— 184 — 4 


1936 621 .132.3 (.438) = 91 .886 
Zpravy zeleznienich inzenyru, No. 6, p. 89. 

PROCHAZKA. — Class 387-0 locomotive for express 
trains, Czechoslovak State Railways. (5 900 words & 
fio.) 


1936 625 .13 (.437) = 91 .886 
Zpravy zeleznicnich inzenyru, No. 6, p. 90. 

VAVRIK. — The raising of a railway bridge on the 
Praha-Dobris line and the relocation of railway lines 
near Vrane, necessitated by the construction of a dam 
in the Vitava vailey. (4900 words & fig.) 


1936 385 .587 (.437) = 91 .886 
Zpravy zeleznicnich inzenyru, No. 6, p. 95. 

RYCHLIK. — New workshop organisation, Czecho- 
slovak State Railways. (2200 words.) 


1936 35). Oia -0 leo 
Zpravy zelezuienich inzenyru, No. 6, p. 97. 

RACK Ye) and the 
(2 700 words ) 


Psyehotechnies railways. 


In Jugoslav. 
(= 91.882) 


Saobraéajni Pregled. (Beograd.) 


1936 621 .138.5 = 91 .882 & 656 .26 = 91 .882 
Saobracajni preeled, No. 3. p, 65. 

LAZIC. — Internal organisation of large railway 
shops. (18 900 words.) 

1936 624 3 = 91 882 


Saobracajni pregled, No. 4, p. 97. 

BURKOVIC. — The height of lattice girders of 
railway metal bridges of 30 to 40 m. span. (17 500 words, 
diaer. & fig.) 


1936 621 .33 (.65) = 91 .882 
Saobracajni pregled, No. 5, p. 129. 

RUZIC. — Electric traction on the Algerian Railways. 
(10 800 words, diagr. & fig.) 


1936 
Saobracajni pregled, No. 5, p. 144. 


, LONCAREVIC. Fast steam locomotives, 
words & fig.) 


OZ LT. Lot == gle ooe 


(7 650 


In Polish. 
(= 91.885) 


Inzynier Kolejowy. (Warszawa.) 
1936 385 .15 = 91 .885 


Inzynier Kolejowy, No. 9, p. 302 


LOPUSZYNSKI (M.). — Railway operati in- 
ciples. (6700 words.) a ae 


Wstradas de ferro do continente americano. (2700 pa-| 

' lavras.) | 
In Rumap ‘an. | 

= G8 | 

Revista tecnica C. F. R. (Bucuresti.) | 

1936 621: 33. C493) 7 — 599) 


! of rolling stock. (8 800 words.) 


Inzynier Kolejowy, No. 9, p. 308. : 
PAWLOWSKI (A.). — Principles governing locomo- 

tive construction in Poland in relation to industrial 

progress. (5500 words & fig.) 


1936 621 .43 (.438) = 91 885, 


Inzynier Kolejowy, No. 9, p. 313. . ; 
Development of motor traction on the Polish State 
Railways. (7500 words & fig.) 


| 
1936 621 13 (.438) — 91 885 
| 
| 


621 133.1 = 91 .885 | 


1936 
Inzynier Kolejowy, No. 9. p. 32% ay: ‘ ; 
FELSZ (S.). — Comparative statistics of locomotive | 


fuel consumption. (4000 words, 2 tables & fig.) 


1936 625, 112 =e 885 | 


Inzynier Kolejowy, No. 9, p. 331. : 
WALIGORSKI (T.). — Weeding railway track by the 
« Herbotox » chemical process. (4400 words & fig.) 


in Portuguese. : 
j 
Revista das Estradas de ferro. (Rio de Janeiro.) | 

1936 385. (09 (.7 + 8) | 


Revista das Estradas de ferro, n° 268, 15 setembro, | 
p. 1865. 


Revista teenica C. F. R., May-June, p. 136, 
SERBANESCU (D.). — Electrification and the Ruma- 
nian Railways. (7 800 words & fig.) 


1936 625 .14 = 599} 
Revista tecnica C. F. R., May-June, p. 160. 
MIHAIL (P.). — Modern calculation of railway track. | 
(3 000 words.) 


1936 621° 43543), 599 
Revista tecnica C. F. R., July-August, p. 205. 

VASU (L.). — Composite railcars, Czechoslovak 
State Railways. (900 words & Tig.) 


1936 656 .224 = 599) 
Revista teenica C. F. R.. July-August, p. 210. 

The International Sleeping Car Co. (16.000 words & a 
map.) 


1936 625 .212 = 599 
Revista tecnica C. F. R., No. 4, p. 97. 

VAIDEANU. — Causes of tyre breakages. (20 400) 
words, diagr. & fig.) 

1936 625 .2 = 599 & 669 = 599 


Revista tecnica C. F. R., No. 4, p. 118. 
TRAUSAN, Special steels used in the construction 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poincon, Bruxelles. 


fl 


TON MILES per trip 
SAVED— 

ON EVERY TRIP 
FOR 8 YEARS 


The ’’Queen of Scots” L.N.E.R. All-Steel 
Pullman Train is only one example, but 
a notable one, of the remarkable 
savings which are made by the use of 


wa PRESTALL™... 


STEEL 
VACUUM CYLINDERS 


These cylinders have been in constant 
service since the train made its first trip 
in July 1928 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD. 
82, YORK ROAD, LONDON N. 1. 


\ustralia : (For Signals) McKenzie & Holland (Australia) Pty. Ltd., Melbourne and Brisbane 
or Brakes) The Wiotinchabes Brake Co. of Australasia Ltd., Concord West, New South Wales 
NDIA: (For Brakes and Signals) Saxby & Farmer (India) Ltd., Calcutta and Bombay. 


_FIRTH-BROWN 
SPEEDICUT 


SIXLEDA 


HIGH SPEED STEEL 


This steel is the logical step in the ultimate develop- 
ment of the famous «Speedicut» range of High Speed 
Steels. The alloying of Tungsten critically balanced 
with Cobalt, Vanadium and other elements, has yield- 
ed a steel suitable for the heaviest duty encountered 
in the machine shop. It finds its application in taking 
heavy cuts on high tensile forged steel, in machining 
close grained cast iron and even, under favourable 
conditions, in machining austenitic manganese steel. 
Where other tools have failed « Speedicut Sixleda » 
will generally solve the problem. 


OS UR UN BROWN LD SHEFFIELD | 


TIEN 0 el 
‘ENGLISH ELECTRIC 


——sdDIESEL-ELECTRIC 
LOCOMOTIVES 


As supplied to the 


LONDON MIDLAND & SCOTTISH RLY. 
GREAT WESTERN’ RAILWAY. 
SUDAN GOVERNMENT RAILWAYS. 
NEW CONSOLIDATED GOLDFIELDS, LTD., 

JOHANNESBURG. 


ENGLISH 


ELECTRIC COMPANY LTD. 


Queen’s House, Kingsway, London,W.C. 2. 
Works: STAFFORD, BRADFORD,RUGBY, PRESTON. 


BRANCH OFFICES AND ASSOCIATES ABROAD : 


\ ARGENTINA, AUSTRALIA, BRAZIL, CANADA, CEYLON, CHILE, CHINA, DENMARK, EGYPT, ICELAND, INDIA, 
JAPAN, MALAYA, NEW ZEALAND, RHODESIA, SOUTH AFRICA, WEST INDIES, YUGO-SLAVIA. 


Vil 


The Birmingham 
Railway Carriage 
& Wagon Co. Ltd. 


IA 


London Office Head Office 
10, Mayfair Place, W.1 Smethwick- England 


has under construction in its shops a large 
number of Diesel Engined Stream- Lined Rail 
Coaches of various types. 


The illustration shewn below is of one of two Diesel Electric All 

Metal Light Weight Rail Cars designed and built by the Company, 

under the direction of Messrs. Livesey & Henderson, for The Buenos 
Ayres Western Railway. 
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THE UNITED 


ttt 


COMPANIES LTD 


—bal ancing the revolving 
and reciprocating parts 


IMPLIFIED-1, the use of these 


two steels 


The reduction in weight achieved by the use of such steels as 
Tormanc Special and Tormol for Wheel Coupling and Connecting 
Rods and Piston Rods simplifies the problem of balancing. 


—@*TORMANC SPECIAL” 


A low carbon manganese molybdenum steel which compared with 
BSS. No. 8, Class ‘‘C,’’ gives very much superior tensile strength, 
yield and impact values without serious loss of ductility—Gives 
consistent tests when treated in large masses, and is free from 
temper brittleness—is simple to forge, heat-treat and machine. 


nce “TORMOL” A nickel-chrome-molybdenum steel for 


use wherestill higher tensiles arerequired 
—1is suitable for heavy sections and is free from temper brittleness. 


—@©® Write for Booklets 


Two booklets have been prepared dealing with the application of alloy steels to 
railway work: S.F. 104, the most complete catalogue of alloy steels for structural 
purposes, giving uses, properties, treatment and relative prices; and S.F. 180,a 
similar treatise on alloy steels having particular reference to their use in place of 
carbon steels. 


SAMUEL FOX & CO., LTD. 


Associated with The United Steel Companies Limited 


STOCKSBRIDGE - - : SHEFFIELD 


F.66.R 


spans 


F Stesau! 


d the Lubrication 
| roblem 


THE L.N.E.R. 4- CYLINDER COMPOUND EXPRESS LOCOMOTIVE 
depicted above, fitted with high-pressure Yarrow-Gresley boiler, is equip- 
ped with WAKEFIELD No 7 pattern Mechanical Lubricators for valves, 
cylinders and axleboxes. One of the principal and most difficult pro- 
blems associated with the use of steam at very high pressures in locomo- 
tives is that of lubricating the cylinders and piston valves; whilst for 
heavily loaded bearings forced lubrication has become a necessity, WA- 
KEFIELD’S Mechanical Lubricators adequately meet both requirements, 


C. C. WAKEFIELD & CO., LTD. 


WAKEFIELD HOUSE, 30-32, CHEAPSIDE, LONDON, E. C. 2 


SO 
oe AN 


Jeleg rams: 
vir, SOWEST, LONDON. 


iusto ae : haa ae ES SuUeae Ee Telephone: 
ramis: VICTRALITE LONDON, assoitlbi “ : ‘ : : ; : VICTORIA 6900. . 


VICKERS TRAIN LIGHTING C0, LTD. Losses tii] 


VICKERS HOUSE, BROADWAY, LONDON, S.Ww.1. 
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ELECTRICAL 


Vue positive plates in a Lux Battery are built 


up of pure lead rosettes securely anchored in an antimonial 
lead grid. They are of exceptionally long life because 
there is no paste to shed as in ordinary plates, and they do 
not ‘ grow’ or buckle. Lux Batteries go a long way to reduce 


train lighting costs. 


TRAIN LIGHTING BATTERIES 


Chloride Battery Service extends all over the world. @ THE CHLORIDE ELECTRICAL STORAGE Co., LTD., 
Exide Works, Clifton Junction, near Manchester. Export Sales Office : 137, Victoria St., London, S.W.1. 
Branches at Bombay, Calcutta, Capetown, Singapore, Sydney, Christchurch (N.Z.), Copenhagen, etc. 
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MODERN TRAFFIC 
~ REQUIRES 


MODERN TRACK 


PERFECT ‘SECURITY 


| for heavy traffic 
oe and high speeds 


- | +0 ballin Loosening 
- : RO WO= Agee 
: an always aeeurale gauge 


THE STEEL SLEEPE 


_ SALES Monopoty: Societe CoMMERCIALE D ‘OUGREE AT OUGREE 


OUGREE-MARIHAYE patent 


| 


} 


XIV 


RAILCARS 


Registered 
Trade Mark ARE PLAYING A LARGE PART 


in railway development — 68°/, of the 


diesel engined railcars operated by 
the four British main railways are of 
A.E.C. design. The G.W.Rly. atone has 
within two years placed 18 A.E.C. 
railcars in service. 


Literature on request : 


THE ASSOCIATED EQUIPMENT CO. LTD., SOUTHALL, MIDDX., ENGLAND 
F BUILDERS OF LONDON’S BUSES AND TROLLEY BUSES 


Miniature “Tonum” | 
_ Lighting Equipments 


Dynamos, Control Panels, Accumulators. 
Headlights and Lighting Fittings. 


Air Conditioning Equipments 
Cooking and Heating Equipments 
Underframe Water Supply Systems 


WRITE FOR BOOKLET NO. 437 “RAILCAR EQUIPMENTS” 


J. STONE & COMPANY LTD. 


S) DEPTFORD, LONDON, ENGLAND 
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Soc. An. LA BRUGEOISE 
et NICAISE & DELCUVE 


Works at SAINT- MICHEL 
near BRUGES and at 
LA LOUVIERE (Belgium) 


Diesel-Maybach 410 -HP 


twin railcar for the Belgian Railways 


ROLLING STOCK 
and FIXED EQUIPMENT 


for Railways and Tramways 


RAIL MOTOR CARS 


ALL-METAL CARRIAGES — SLEEPING CARS — RESTAURANT CARS | 
SELF-DISCHARGING HIGH-CAPACITY WAGONS — TANK WAGONS — 
TENDERS 


Bridges ~~ Frames — Tanks -- Gasometers 
SIEMENS MARTIN STEEL WORKS 


WHEEL SETS — TYRES — AXLES — STEEL CASTINGS — SPRINGS 
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SOLID 


FORGED AND 
ROLLED STEEL 


WHEELS 


TYRES, AXLES 
& DISC CENTRES 


FOR 
LOCOMOTIVES 
CARRIAGES & WAGONS 


AYLOR BROS 


-& COMPANY LIMITED 
TRAFFORD PARK STEEL WORKS, MANCHESTER. 


London Orerce: 
VICKERS HOUSE, BROADWAY, 
WESTMINSTER, ———— SW. I. 


Knoce Preheatec Plants 


utilise the exhaust steam of the locomotive to heat the feed water up to 212°F. and ensure reliable 
and continuous boiler feeding. By the heat so recuperated they allow great savings of coal or 
increase of engine power. The expenditure for preheater plants is reclaimed within one year. 
Greatest safety in service, minor costs in maintenance, ease of handling. 


Knove Feed Watee Pumps 


are high-speed compound piston pumps without fly-wheel and operate independent of the engine 
throttle, temperature of the water in the tender tank, boiler working pressure and exhaust steam 
pressure. The delivery can be regulated to a nicety over the whole range from zero to maximum. 
Smooth and noiseless working of pump secured by patented Tolkien control gear, simple in design. 


Pulsation is kept away from the delivery pipe, boiler feed valve and preheater by a patented float 
shock - absorber. 


Knoee Surface Peeheatecs 


enclose in a well insulatet jacket a removable nest of tubes which ensure perfect transfer of heat 
from the exhaust steam to the feed water. The tubes are free to expand under the influence of 
the heat. No formation of scale owing to the high turbulence of water. The float prevents oxygen 
from the air beeing carried off by feed water, thus avoiding corrosion of the tubular elements. 


«K) KNORR-BREMSE 


‘ BERLIN O 112 


veers paneer UAL SHEpS alld Used for the Catalogues. 


‘Bulletin of the International Railway Congress Association 


—_—_—_—_— ss = . 


CONTENTS OF THE NUMBER FOR DECEMBER 1936. 


1936 621 13 
Bull. of the Int. Ry. Congress Ass", No. 12, Dec., 
p. 1291. 


GRESLEY (Sir H. Nigel). — Recent improvements 
in steam locomotives of the usual type and tests of 
new designs (high pressure reciprocating locomotives 
and turbine locomotives) as regards construction, qua- 
lity of materials used, efficiency, working conditions, 
maintenance and financial results, — Testing locomo- 
tives at experimental stations, and in service with dyna- 
mometer cars and brake locomotives (Subject V, 
13th Congress). — Report (Great Britain, Dominions 
and Colonies, America, China and Japan). (40500 
words, tables & fig.) 


1936 625 14 

Bull. of the Int. Ry. Congress Ass, No. 12, Dec., 
p. 1447. 

FLAMENT (H.). — The consiruction of modern 


track to carry heavy loads at high speeds and methods 
of modernising old track for such loads and speeds. 
Facing points that can be taken at high speeds (Sub- 
ject I, 13th Congress). — Report (France and Colonies, 
Spain, Portugal and Colonies, Italy, Czechoslovakia. 
Bulgaria, Rumania, Jugoslavia, Greece, Turkey, Egypt) 
(24700 words, tables & fig.) 


1936 385 .57 


Bull. of the Int. Ry. Congress Asse", No. 12, Dec., 
p. 1549. 

LO BALBO (P.). — Selection, orientation and 
instruction of railway staff (Subject XI, 13th Con- 
gress). Report (Italy, Spain, Portugal and Colonies, 
Great Britain, Dominions and Colonies, America, 
China, Japan, Egypt). (4500 words & fig.) 


1936 385.57 


Bull. of the Int. Ry. Congress Ass", No. 12, Dec., 
p. 1569. 

WOJCIECHOWSKI (J.). — Selection, orientation 
and instruction of railway staff (Subject XI, 13th Con- 
gress). Report (Poland, Germany, Netherlands and 
Colonies, Denmark, Norway, Sweden, Finland). (4 200 
words, table & fig.) 


XXIV 


the SUPERHEATING 


REQUIREMENTS of the 


Wortp’s RaiLways 


Integrally Forged 
_ Return Bends 


Machine-forged 
from the tubing 
itseif, yet stronger at 
the bend where strength 
is most needed. Provides constant area 
through the bend, with smooth internal 
and external surfaces—avoiding restric- 
tion of steam through units or accumula- 
tion of soot, ashes or cinders. 


Multiple-valve 
Throttle-headers 


ose 
A finger-type header with multiple-valve 
throttle or regulator contained in the cast- 
ing. Without changing smokebox arrange- 
ment this throttle-header offers distinct 
advantages: Steam is controlled between 
the superheater and cylinders; superheated 
steam is always available for auxiliaries; 
use of a series of small valves opening and 
closing consecutively gives better and 
quicker control of locomotive movements. 


Through a coordinated service with associated 
organizations in Great Britain, France, Germany, 
the United States, Canada, and Australia, the 
railways of the world are served with locomotive 
superheating equipment, that conforms to a gen- 
eral standard of practice, yet 1s adapted to the par- 
ticular requirements of each individual country. 


A distinguishing characteristic of the locomo- 
tive superheaters manufactured by these associ- 
ated companies is the exclusive use of return 
bends, integrally forged with the tubing to form 
the loops of the superheater elements or units. 
These bends are machine-forged without utilizing 
either additional material ora flux. Railroads the 
world over have standardized on locomotive 
superheaters with these integrally-forged return 
bends. They have been applied to more than 
100,000 locomotives. 


These associated companies, as a result of con- 
stant development and research, and interchange 
of combined experience in modern railroading, 
offer improved superheating equipment to meet 
the changing conditions of locomotive operation. | 
An outstanding recent development, now being 
adopted rapidly for every class of locomotive 
service, is the multiple-valve throttle-header. 


THE SUPERHEATER COMPANY 


60 East 42nd Street, New York, N. Y., U.S. A. 
ASSOCIATED COMPANIES: 


The Superheater Company, Limited 
Dominion Square Bldg., Montreal, CANADA 


Cro 


Compagnie des Surchauffeurs 


Rue la Boétie 3, Paris, FRANCE 


The Superheater Company Limited 
. Bush House, Aldwych, London, W.C.2, ENGLAND 
J ( ] 


Schmidt’sche Heissdampf-Gesellschaft, m. b. H., 
Rolandstrasse 2, Cassel-Wilhelmshéhe, GERMANY 


The Superheater Company (Australia) Limited 
Manchester Unity Building, 185 Elizabeth Street, Sydney, N. S. W. 
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Agencies Throughout the World 
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THE ARMSTRONG OILER C’, L". YORK 
Patentees and manufacturers of The « ARMSTRONG » Oiler 
Silver Jubilee fitted troughout 


For lubricating 
All Types of Railway 
and Tramway Journals 


Efficient and Perfect 
in Every Detail 


WA TZERRY P RIO OTR 
Oa; (SS PER «OF Ong 
DiU Set Eb OrORr 
F,O.O; aR .Os@aR 


‘* ARMSTRONG OILER "’ fitted with Oil Seal for tip Wagon Axle Boxes 
SAMPLE SETS FOR TRIAL SUPPLIED FREE OF CHARGE 


(ae (AE 
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WILLFORD & COMPANY LIMITED. 
PotooN ree PARK HOUSE WORKS, 
34, yoeere Street, Telephone: 21114 ode SHEFFIELD. BURNBaNiC GRRE 
estminster, SW] Nii Wine nega SHEFFIELD.” > DENNISTOUN, GLASGOW. 


CONTRACTORS TO THE LEADING BRITISH, INDIAN, 
MODERN PLANT, SERVICES OF FIRST © 


SOUTH AMERICAN) AND COLONIAL RAILWAYS. - 
LASS DESIGNING STAFF AVAILABLE. 5 
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Its simplicity of design 


G allows of easy mounting 
N\ : and dismounting, a feature 


of special appeal. 

All that portion of the 
box shaded in the illustra- 
tion is withdrawable simply 
by removing end cover A 
and clamping plate B, 
leaving the inner races of 
the roller bearings and 
thrower C on the axle. 
Remounting is juts as simple. 
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H FMAN N ROLLER 
7 BEARING 


AXLE BOX 


View of the coach referred to'in report No. 1, by Mr. H. N. Gresley, C.B. E., (Chief 
Mechanical Engineer, London & North Eastern Railway) on All-Metal Rolling Stock 


SIMPLICITY and 
EERIGIENGY 


THE HOFFMANN MFG. CO. LTD:; CHELMSFORD, ESSEX 


The “ALPAX" side sections, doors, and carlines were designed and produced (under patents) by 


ALPAX WORKS Telephone : 
St Leonard's Road : Willesden 3460-1-2 
Willesden -Junction Telegrams : 


London N.W.10 ul M [TED Lytalloys Phone London 
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Ss ANGLO -FRANCO-BELGE | 


DE MATERIEL DE CHEMINS DE FER 
LA CROYERE BELGIUM 


Telegrams : LOCOMORAM-LA CROYERE Telephone. 2 lines: LA LOUVIERE Nos. 44 and 1229 


Carriages of every class and description. — Rail motor cars, Steam, electric, heavy- 
oil petrol and gazolene locomotives. — Ordinary and special waggons. — Caboose Cars 
and brake vans. — Tenders. — Crossings, switches and track material. — Boiler 

and plate work. — Heavy forgings. 


Kaye’s patent automatic railway carriage 
door wedge locks and all other types of 
door and cabinet locks as adopted by 
most of the English and Colonial railways. 
Also K’s patent seamless steel oil feeders 
torch lamps, etc. 


JOSEPH KAYE & SONS LTD. 


Lock Works, Leeds 10 & 93, High Holborn, London W.C.1. 
Established 1864 
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Way, 


CAPSTAN & TURRET LATHES 


Illustration shows a No. 7 
Combination -Turret Lathe 
with Patent Covered Bed, 
Ball and Roller Bearing Head- 
stock, Ground Gears, Auto- 
matic Lubrication etc. 


Height of centre 8.*/,". 
Swing over Bed Covers 16" 
Diameter of hole through 
spindle 2.°/." 

Range of spindle speeds 26- 
1000 R.P.M. 


CATALOGUES ON REQUEST 


; H.W.WARD & Co., Ltd 224° BIRMINGHAM 


es 


fabric cloth was used for 
covering the whole of the 
exterior panelling of the 


L.N.E.R. “SILVER JUBILEE’ TRAIN 


and for the whole of the 
interior decoration of the 
Ist & 3rd class compartments. 


Write for patterns and full particulars, 


Cl (REXENE) EIMIITED HYDE CHESHIRE 


1,C.1. (Rexine) Ltd. is a subsidiary company of Imperial Chemical Industries Ltd. 
London Office: 60 Wilson Street, Finsbury, E.C.2 
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SPECIALISTS IN THE MANUFACTURE OF PAINTING MATERIALS | 
FOR RAILWAY WORK 


FOR THE MECHANICAL ENGINEERS’ DEPARTMENT 


SYNTHOLUX Synthetic Finish. . MATURED VARNISHES. PAINTS & 
ENAMELS. HERCULENE Paint Remover. PRIMO SURFACER Rust Remover, | 
INDUROLEUM Fire-proof Flooring. | 


FOR THE ENGINEERS’ DEPARTMENT 


HERMATOR Anti-corrosive Paints. TANKOID Aluminium Paint. 
PERMANENT SIGNAL RED SYNTHOLUX. PRIMO SURFACER Rust 
Remover. INDUROLEUM Fire-proof Flooring. | 


FOR THE TRAFFIC DEPARTMENT 


VITAPOL for cleaning painted surfaces. WINDOW CLEANING SOLUTION. 
Special CARRIAGE WASHING Soap. 


DOCKER BROTHERS 


LADYWOOD BIRMINGHAM, 16 and 4 & 6, MOOR LANE, LONDON, E.C. 2} 


NETTLEFOLDS 
SCREWS 


| 
| 
FOR 50 YEARS | 
| 
| 


TRADE MARK 


GUEST, KEEN & NETTLEFOLDS, LIMITED, 
BIRMINGHAM ~ ENGLAND 
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THE SPECIAL 
ALUMINIUM - RUBBI 
SHEETING 


BETWEEN @& 
ENDS OF CA Re 
REDUCING WIN@ 
RESISTANCE 
Also 
A THE RUBBER AUXILIARY 
[BEARING SPRINGS 
FREDUCING NOIS 
SAND VIBRATION 
a | 
ON THE L. N. E. ne 
SILVER JUBILES 
SOCIETE FRANCAISE DES CAQUTCHOUCS SPENCER MOULTON 
Ni, rue du Gazométre, Rueil (S. & O.) = 
GEORGE SPENCER MOULTON & CO., LTD., 2, Central Buildings, Westminster, London, 5. W.1 
Argentina : Percy Grant & Co. Ltd., Edificio Britanico, Calle Reconquista 314, Buenos Aires(I] | 
Belgium: J. Galler, 7, rue de la Science, Brussels “Sg 
Brazil: M. Almeida & Co., rua Boa Vista, 10, Sao Paulo 
Denmark : A/S Frichs, Post Box No. 115, Aarhus = 
Holland : Koopman & Co., Gebouw <« Atlanta », Stadhouderskade, 6, Amsterdam 
Ind ia: George Spencer Moulton & Co (India) Ltd., 8, Esplanade East, ° Cale 
Sweden: Svenska Ackumulator Aktiebolaget Jungner, Riddargatan 17, Stockh 
~ Switzerland : O. L. Borner, Limmatquai, 3, Haus Bellevue, Zurich 1. | 


M. WEISSENBR' 
S. A. -- BRUXEL 


